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PREFACE

"Space Benefits" has been prepared for the NASA Technology Utilization
Office by the Denver Research Institute, "Program for Transfer Research
and Impact Studies," to provide the Agency with accurate, convenient,
and integrated resource information on the transfer of aerospace tech-
nology to other sectors of the U.S. economy.

The contents of thi. notebook are divided into two sections: (1) Benefit
Cases and (2) Indexes. The transfer examples section is subdivided into
eleven subject areas; the Table of Contents identifies those areas. Each
subsection presents one or more key issues of current interest in the
discrete transfer cases related tc each key issue. Finally, additional
transfer examples relevant to each subject area are presented. Pertinent
transfer data are given at the end of each example (viz., the communica-
tion link; the Transfer Example File and individual case numbers; and

the date of the latest information used).

e

Since we are evolving this document, this book will be updated, expanded
and reprinted periodically as new materials become available.

The reader should keep in mind that the status of technology transfer
documente”? within these pages reilects the hYest available information at
a particular point in time. In fact, addi-ional activity may have occur-
reqd beyond the date of each example. Detailed information of transfer
examples briefly d2scribed in this document can be obtained, upon request,
from the Technology Utilization Office, Code KT, NASA Washington, D.C.
20546,

Jeffrey 1., Hamilton
Director
.Technology ('tilization Office
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A. MANUFACTURING CONSUMER PROLUCTS

Key Issues .

DRI-11/74

Consumer product P&D: 1973 McGraw-Hill Economics Department survey of
industrial 24D expernditures indicated continuing decline as % of sales
(2.5% of sales in 1972, 2.4% in 1973, projected 2.3% by 1976) ard sig-
nificant shift fro= new product or process develcpment %o imbroving prodé-
ucts or processes. L4i% of manufacturers surveyed reported product
improvement as main R&D goal and 73% did not anticipate a technological
or ‘basic research breakthrough by 1976. Previous 1972 survey indicated
that new products would account for 18% of total sales in 1975, 1973
survey nov indicates they wili account for 13% in 1976. (A-1)

Productivity: Average arnusl increase in cutput per man-nour was 3.1%
(1955-1966), 1.7% (1967-1970), 3% (1971-1972). Bureau of Lsbor Statistics
estimates that decrease of 0.1 in average prcductivity between 1970 and
1980 would cause GIP to be $60 billion less than potential. Productivity
expert Professor Jchn Kendrick (George Washington Unjiversity) stated that
1967-1970 slump was due to slow-down in government funding as % of GX®,
which peaked in 1964, and since then "growth in the stock of knowledge has
been decelerating.” Upturn in 1971 attrituted by Busiress Weex {(1/1/72,

p. 36) to new worker hiring lag at beginning cf business toom, only a short-
term effect. (A-4)
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A-2
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A. MANUFACTURING CONSUMER PRODUCTS

Infrared scanner and television display: operational unit developed for
Marshall. . . . commercial infrared TV scanner develoved. . . . product

purchased by B.F. Goodrich Tire Co. (Ohic) =nd regulariy used for consuzer
product R&D. . . . applications include analyzing tire designs and causes

of tire fatigue, identifying tire design and construction flawvs, and inves-
tigating how heat shortens service life for V-belts, shock mounts, brakes
and rubder bearings. . . . scanner enables researchers to observe and record
heat buil@-up during product testing so designs or production processes can
be improved. . . . 1973 R&D funding by rubber products industry was about
$200 millior {1.1% of sales), large part directed toward product improvement.
(Customer/coutractor, TEF 398, Case No. 70001, 8/7T4)

Management method for R&D pro s: developved for Marshall. . . . used by

The Upjohn Co. iMichigans to develop management method for its pharmaceutical
research programs. . . . saved Upjohn substantial man-hours. (TB/TSP, TEF uS52,
Case No. 60860, 8/7k4)

Composite materials data: compiled for Marshall. . . . used by Beabcock and
Wilecox Co. (Ohio) in designing composite products. . . . orders of nearly
$1 million in 1973. . . . products used in golf club shafts and business
machines. (Trade journal/TSP, TEF 490, Case No. 87986, 2/T4)

Multiplexer circuit for Saturn rccket instrumentation: developed for Marshall
by SCI Systems, Inc. [Alabama). . . . integral part of industrial monitoring
system developed by SCI. . . . entire industrial system similar to Saturm
instrument monitoring system. . . . SCI sys‘em installed in most U.S. textile
veaving mills built between 1968 and 1971, 17 installations by SCI in price
range $65,000 to $100,000, at least L more installed by ex-SCI employees
working for West Point-Pepperell, Inc. (Georgia). . . . product line sold to
Swiss company in 1971, with same technolegy used in many new textile weaving
mills worldwide {particuiarly, Poland, France, Belgium and U.S.). . . .

system monitors loom operator performance and is wholly responsible for
productivity increases over 1%, generally in Z-6% range. . . . annual national
productivity increase was 1.7% between 1967 and 1370, 3% before and after that
time period. (Contractor, TEF 119, Case No. 0L793, 9/7h)

Contamination control handbook: compiled for Marshall., . . . used by Ortho
Prarmaceutical Co. {(New Jersey) to desimn vetler contamination control faciii-
ties for birth control rill production. . . . increased worker productivity

. « . . used by Xentucky Electronics, Inc. [Kentucky) to improve twc Xkey
production steps for consumer electroniecs {(mainly color television components
for RCA, Westinghouse and 7enith products), degreasing and drying operations
now done with fiuids and processes described in handbook. . . . improved prod-
uct quality and orecductivity, with annual seles over $7 million. (TB/TSP,
TEF 262, Case Nos. 31288, 39662, 9/7L)

® Denotes transfer case related to Key Issue.
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A, MANUFACTURING CONSUMER PRODUCTS (CONT.)

Method to improve electrical resistors with hydrogen: developed for Head-
quarters. . . . used by Zeller Corp. (Ohio) to develop automated process @
for resistor spark plug production. . . . automation saves 4 cents per unit
and over 500,000 sold annually since 1972. (SBA/TSP, TEF 468, Case

No. 88u32, 8/T4)

Optical alignment training muanual: compiled by Marshall. . . . incorporated

into standard operating procedures at Eastman Xodak Co. (New York) for align-
ing cptical testing instruments. . . . accuracy improved. (TB/TSP, TEF 208,

Case No. 32u1L, 8/74)

Relevant Examples:

B-9 (lubricant deposition process); C-5 (fabric metallizing process);
F-2 (product safety); H-11 (automobile fuel R&D); I-5 (home safety product);
K-3, K-i and K-5 (automobile design and production)




Key Issue
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B. MANUFACTURING CAPITAL GOODS

Balance of trade for capital goods: In 1973, U.S. exported capitai goods
worth $21.5 billion and imported $7.5 billion. Exports of electrical
machinery and electronic components accounted for $3.5 billion, more than
any other classified capital goods. U.S. supplied over two-thirds of grow-
ing vorld market fcr microelectronic ~omponents. Merket share maintained
by clntinually advencing the state-of-the-art of microelectronic component
production technology so that productivity is increased. Productivity de-
pends on yield which is improved by reducing the percentage i components
spoiled during productien. (B-1)
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B. MANUFACTURING CAPITAL GOODS

Microelectronics production guality assurance: NASA established reliability

program and procurement standards for miercelectronic products in 1964 to
assure best manufacturing practices would be used by suppliers. . . . intro-
duced concept of Certified Production Line (CPL) so that entire production
lines, rather than products themselves, were certified for NASA procurement
after vendor had established quality control practices and in-house evalua-
tion methods to satisfy NASA inspection teams. . . . CPL approach later
adopted by DOD which developed, with NASA, certification standards. . . .

many major microelectronics manufacturers configured standard production

lines to be certified for space or defense procurement and now produce com=-
mercial units from these lines. . . . widespread impact by increasing produc-
tivity for commercial products on world market. . . . one vendor increased
yield by 20% after modifying production practices for certification (1-2%
increases very valuasble in the industry). . . . Marshall obtained one of first
scanning electron microscopes (SEM) ever built and developed SEM inspection
techniques to analyze failure modes for microelectronies. . . . provided fail-
ure analysis reports to microelectronic vendors and encouraged manufacturers
to use SEM for same purpose, . . . SEM's now widely used in U.S. microelectrcn-
ies industry. . . . largest producer of microelectronics, Texas Instruments
(Texas), with annual sales over 31 billion, is certified by NASA and used 3
SEM's for quality assurance and failure analysis. . . . NASA standards used in
key production steps for all TI products. (Contractor, Industrial Products
and Practices, DRI, 2/73)

Infrared scanner and television display: operational unit developed for Mar-
shall. . . . contractor employees founded Dynarad, Inc. (Massachusetts) to
market unique product line of IR scanners. . . . units display heat picture

on TV screen. . . . over $2 million in total sales, unit price renge $6,500
to $25,000. . . . customer applications include maintenance inspections,
quality control, and research in several industries (steel, aluminum, petro-
chemical, rubber, nuclear fuels, aircraft and electric power) as well as medi-
cal diagnoses such as breast cancer. (Personnel/contractor, TEF 398, Case

No. T0001, 8/7L)

Ultrasonic nondestructive testing technigues: developed for Marshall and
Johnson by Antcomation industries, Inc. (Connectizut). . . . company hed over
$2 million ir contracts to produce innovative NASA equipment in past few years
and hes "had commercial spin-offs of several times that amount”. . . . for
example, Marshall .unaed the development of company's laboratory prototype
into operational ultrasconic Delta Manipulater which Autcmation then marketed
.« « » . uses multiple transducers for significant improvement in speed and
accuracy. . . . more than 25 manufacturers purchased between 1 and 100
Manipulators @ $800. . . . larger number of 7irms fabricated in-house ver-
sions. . . . widely used for quality control inspection of aircrart compon-
ents and steel pive manufactured for petrochemical applications. . . .
Automation has 350 milllon annual sales of ultresonic test equipment for .
quality control in steel, railroad, aircraft, nuclear reactor, automotive,
and tubular products industries. (Contrac »r, TEF 2387, Case No. 59201, 8/7k)

® Denotes transfer case related to Key Issue,
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B. MANUFACTURING CAPITAL GOODS {CONT.)

B-4 Nondestructive testing handbock: developed by Marshall. . . . ultrasonic
techniques in hendbock provided 10-30% of input to development of in-house
quality control procedures at Aluminum Company of America (Pennsylvania)

« + + . ultrasonic testing routinely done for wrought aluminux products at
Alcoa plants. . . . ultrasonics faster, better resolution than other NDT
methods in finding flaws, very important link to fracture mechanics since
brittle fracture can start at flaws left by fabrication process. {(TUO con-
ference, TEF 381, Case No. 57802, 8/74)

B-S5 Contamination control handbook: compiled for Marshall. . . . used at Xerox
Data Systems (California) to improve contamination control in production of
computer peripherals such as disc files. . . . reduced cost of contsmination
control and significantly reduced quality control failure rate caused by
contamination. (TB/TSP, TEF 262, Case No. 33050, 10/72)

B-6 Surface finishing method for nickel allcys: developed for Marshall. . . .
standard process at Westinghouse Corp. (Pemnsylvania) since 1970 to finish
components for gas turbine electric generators. . . . turbines up to 100
megawatts. . . . significant time and cost sevings over previous methcd.
(TB/TSP, TEF 198, Case No. 29518, 8/74)

B~-7 Inert-gas welding enclosure: developed by Lewis. . . . used by Communica-
tions Satellite Corp. (District of Columbia) to fabricate microwave compc~
nents for satellites and ground stations. . . . made it possible to use very
lightweight metals for components and reduce production time ten-fold. (TB/
TSP, TEF 189, Case No. 19795, 8/7L)

B-8 Fluidic controls: developed by Lewis for rocket engines. . standard ~ontrol-
ler on automatic metalworking lathes produced by Bardons and Oliver, Inc.
(Ohio) since 1967. . . . only fluidic-controlled lathes cn market. . . . 125
sold in price range $L0,000 to $80,000. . . . fluidic controls are half the
cost of electric controls, alsc more reliable and msintainable. (TUO confer-
ence, TEF 193, Case No. 101902, 8/7k4)

B-9 Lubricant deposition process: developed for Goddard by Bail Brothers Research
Corp. (Colorado). . . . process commercialized by BBRC into VacKote line of
several hundred lubricent products. . . . 1973 sales $1 million and annual

growth 25%. . . . over $.00,000 from iicense royalties. . . . 300 industrial
customers. . . . customer examples: coating Tor glass Industry molds increases

production efficiency 5% and eliminates prior fire hizard; protective film
coating for movie ceamera film cartridges improves performance and reduces film
breakage; ludbricant for electric motor brushes in vacuum cleaners, electric
shavers, and car air conditicners increases service life; and lubricant Zor
computer peripheral ecuipment increases efficiency. {(Contraztnr, TEF 201,
Case No. 428L9, 8/7h)

DRI-11/TL
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B-10

B-11

B-12

B-13

Other

B. MANUFACTURING CAPITAL GOODS (CONT.)

Fracture toughness tests: developed by Lewis. . . . used by Aluminum Company
of America EPennsylvania) to provide fracture toughness guarantee for high-

strength alloy products. . . . critical design parameter for Alcoa customers
who use these alloys to fabricate aircraft components, chemical processing
equipment, or liquefied natural gas containers on ocean tankers. . . . reduces
structursl failures, (Professional society, TEF 451, Case No. 101901, 8/7k4)

Thermal expansion properties handbook: compiled for Marshall. . . . used
extensively at Kodak chemical plant ZTennessee) in design and materials
selection for new hydrogen production facility worth over $500,000. . . .
saved 25% of design cost and significant amount of construction cost. . . .

also used to select better materials for catalytic cracker and heat exchanger.
(TB/TSP, TEF 321, Case No. 32416, 3/T1)

Weld strength prediction method: developed for Marshall. . . . used at Kodak
chemical plant (Tennessee) to improve safety at little cost. . . . eliminated
hazard of rupturing pipes that contain chemicals. (TB/TSP, TEF 359, Case

No. k1946, 3/T1)

Fan noise reduction method: developed for Lewis Quiet Engine Program. . . .
used by Kennecott Copper Corp. (Utah) to design inexpensive acoustic panels
for fans in coprer refineries. . .. enabled company to comply with noise
level regulations set by Cccupational Safety and Health Administration (OSHA)
.« « o « significant savings compared to alternative of replacing older fans.
(TB/TSP, 13F 476, Case No. 81646, 8/73)

Relevant Examples:

A-3 (office equipment)}; C-1 (energy conservation equipmer :); D-3 (dispatch
computers, electric pover); D-6 (nuclear power plant equipment design);

D-7 (steam turbine, steam generator and high temperature gas-cooled reactor
design); D-9 (nuclear power plant design); F-2 (farm tractors and implements);
H-2, H-3 and I-6 (LNG storage and transfer facilities); H-4 and H-5 (process
control systems); H-6 (heat pipes); H-10 (gasoline vapor condenser)



C. NEW CONSUMER PRODUCTS AND RETAILING

Key Issues
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&,

b.

New product introduction: New productu nave been a & source for
corporate growth. Industriel trend is now toward in cing fewer
new products and reducing production costs to maintain profitability
(see Key Issue A-a). Booz, Allen and Hamilton estimates that only
2% of new product ideas are successfully commercialized. A recent
study of 500 successful innovetions showed 75% were based on market
demand or production need, rather than technical feasibility. Even
g;th market demand, a new consumer product may not be profitable if
return on investment is inadecuate. Dr. T. R. Hopkins, president of
Gulf Research and Development Co., said in 1973 speech that product
research is out-pricing itself since research costs are 10% of the
investment to manufacture a new product. (C-1)

Automation in department store sales: Retail sales by department
stores were $37.3 billion in 1970 and will be about $55.5 »illion in.
197h4; this represents 10% of tot 1 retail sales. Between 1970 and 19Th
there was a 30% increase in department store sales per employee. One
factor in this productivity increase is the rapid proliferation of com-
puterized point of sale (POS) eguipment such as cash register and cred-
it authorization terminals. Over 250,000 POS terminals are being used
by retailers. Many of the terminals are linked to approximately 75
ma)or, on-line computer systems that have been installed by department
store chains such as J.C. Penney and Montgomery Wards. POS equipment
sold in 1973 had an estimated value of 370 million; expected payback
time for the equipment cost is 3 to 4 years. Advantages include re-
duced operating costs, improved inventory control, more detailed mer-
chandising information, and faster, more accurats sales transactions.
(c-9)
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C-2

C-l

Cc-5

C. NEW CONSUMER FRODUCTS AND RETAILING

Heat pipe technology: developed for NASA by Los Alamos Scientific Labs and
others, . . . based on availability of NASA R&D results from a Regional
Disseminetion Center, Isothermics, Inc. (New Jersey) was formed in 1971 to
market heat pipe products. . . . five product lines introduced and successful
. . . . $700,000 sales in 1972, over $1.5 million sales in 197:. . . . over
half of sales are for Air-O-Space and Thermo-Coil, heat pipes that recover
waste heat from furnace flue gas. . . . Air-O-Space for home furnaces, 10,000
sold in 1974 @ $100. . . . Thermo~Coil for industrial furneces, dryers, etc.,
Just introduced, projected annual market doubling and $2 million sales in
1976. . . . products increase heat efficiency by 8-10%, relevant to new con-
sumer demand. . . . Isothermies capturing large market share early in trend
toward energy conmservation equipment. (RDC-TAC, TEF 197, Case No. 83601, 9/7Tk)

Anti-fog compound: developed for Johnson. . . . prevents condensation fogging
on transparent surfaces. . . . more than 60 NASA licenses issued. . . . sold
by Western Fire Equipment Co. (California) for fire fighters' face shields,
air magks and for protective goggles. . . . .arketed by others for eyeglasses,
diver's masks, ski goggles. . . . known sales exceed %500,000. (TB/TSP,’

TEF 423, Case No. 81857, 8/T4)

Rogallo airfoil design: developed by Langley Research Center for rocket
recovery. . . . used by Free Flight Systems (California) and others to design
hang gliders for recreational use. . . . Rogello design used on 90% of all
hang gliders. . . . Free Flight Systems is largest manufacturer of hang glid-
ers, . . . 3,000 sold € $500. . . . rapidly growing sport. (Personal contact/
JPL, TEF 499, Case No. 101900, 8/74)

Battery-powered hand tools: developed for Johnson by Black and Decker (Mary-
land). . . . commercialized by B & D into line of 6 cordless p~wer %tools for
home consumer (including 1/4" drill, 3 models of grass shears, 2 shrub and
hedge trimmers). . . . direct improvement over previous line. . . . sales
figures not available. (Contractor, TEF 300, Case No. 33607, 8/74)

Aluminized mylar: basic patent by National Research Corp. in 1962. .

first applications developed for Lewis (Echo I, spacec:aft, space suits)

. . . . commercial product, SPACE blanket, introduced by NRC in 196h4.

NRC became Norton Co, division and metallized process extended to provide
fabric coating service for companies, such as McGregor-voniger, Inc. (New
York), making ski parkas, coats, sleeping bags, life raft canopy. . . . annual
sales for Norton coating service and products over #2 million, . . . division
sold to King-Seeley Thermos Co. (Massachusetts) in 1971. . ., . products and
process still being marketed, sales figures not available. (Con*ractor,

TEF 160, Case No. 37434, 8/7L)

® Denotes transfer case related to Key Issue,



C. NEW CONSUMER PRODUCTS AND RETATLING (CONT.)

C-6 Active filter circuit desizn method: developed for Marshall. . . . circuitry
and design procedures utilized by Computer Image Corp. (Colorado) in develop-
ment of its Scanimate computer. . . . contributed to unit cost reduction from
$350,000 to $300,000 each. . . . 1973 sales $90C,000. . . . 1973 service in-
come $2 million. . . . product used %o generate .omputer animation for tele-
vision advertising for Pontiec, Wards, Amoco, h. .log, Black Label and Time
magazine. (SBA/TSP, TEF u36, Case No. 56028, 8/TL)

C-7 Infldtable/nontippable life raft: developed by Langley for ocean recovery
of astronauts., . . . commercialized b} Winslow Co. {Flordia) in conjuncticn
with the individual who received exclusive NASA license %o practice the in-
vention. . . . survival equipment on pleasure boats/eircraft, U.S. Coast
Guard vessels and some overseas airliners. . . ., three models in price range
$210 to $1,430, 197k sales $70,000. . . . company's life raft improves chence
of safe rescue by providing radar reflective, thermally insulated metallized
cloth ccver. . . . cloth produced by King-Seeley Thermos Co. using other NASA
technology. (License, TEF 131, Case No. 02440, 9/74)

C-8 Chlorate candle oxygen supply: improved for Johnson. . . . Regional Dissemi-
nation Center provided information on chlcrate candle techroulogy to Pyro-
netics, Inc. (California). . . . information used to develoup portable w2lding
torch product that incorporates chlorate candle oxygen supply. . . . approxi=-
mately 100,00C units scld since 1972, retail price $30. . . . prcduct weighs
7 1bs. and gives 2 5,000°F flame. . . . home and hobby applications. (RDC-
WESRAC, TEF L66, Case No. 87123, 8/7L)

#C-9 Apollo Guidance Computer software and Data communication methods: develcped
for Johnson by TRW Systems (Cslifornia). . . . used by TRW Data Systems
(California) to develop sompu* 'rized retall sales systems for depar’-ent stiov
chains. . . . largest supplis cof such systems; has installed about 60 o-n-ii:ze
computer svstems (80% of totsl j.stallatious), with over 50,000 point of sa’e
(POS) term. .ls connected to these systems. . . . typical system with 1,C0C
credit authorization terminals in 175 <*ores costs about $1.5 million; avera.e
improvements over nonautcmated methods include 95% reducticn in purcheses -
bad debt accounts, 75% reduction in fiaud purchases, 20% ccst savings in pay-
roll for authorization employees, and 33% -eduction in telephone cails. . .
systems with POS cash register terminels also provide improved irveatory ccn-
trol, more accurate and faster sales transactions, more detailed mer:nandisins

TOW Anvea
Loe CWS

information, and better sales data for management analysis. . .
tomers include Montgomery Wards, May Co., Neiman-Marcus, .J.C, Penney, Rich's,
Burdine's, Hudsou's Bay Co., and many more. (Contractor, TEF 465, Case

No. 104260, 10/74)

* Déhbﬁes transfer case related to Key Issue.
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C. WEW CONSUMER PRODUCTS AND RETAILING (COXNT.)

Other Relevant Examples:

A-2 (golf club shafts); A-6 (resistor sperk plugs); P-h /Ligh protein
flour); F-5 and F-T {packaged food quality); F<8 (beef merchandising
innovation); F-9 (freaze-dried food); F-10 (frozen food quality);

I-2 (geodesic domes); I-5 (home safety device); K-k (automotive
electronic ignition); K-5 (sutomotive gas turbine engine)

DRI-11/Th



D. ELECTRIC UTILITIES

Key Issues

DRI-11/TL

b.

Pollution control: "The envirommental crusade was the costliest phenom-
enon ever to batter the nation's electric utility industry” (Electrical
World, 197k). Capital and operating costs for air pollution control wvere
$1.7 billion in 1971 and $2.5 billion in 1973. (D-1)

Dispateh computers: Electric utility market for computers growing at
. 6% annually; major trend is installaticn of real-time digital computers

for dispatch and control of bulk power supply svstems {interconnected
generating stations). Digital dispatch provides economic, reliable opera-
tion of these powver pools and prevents recurrance of 1965 Northeast Black-
out. Approximately 20 dispatch computer systems installed or under contract.
(p-3)

Nuclear pover plants: Nuclear generating capecity growing rapidly (from
€,000 Megawatts, or 2% of total, in 1970, to 475,000 Mw, or 40% of total,
in 1990). Improved design methods bein; used to sustain trend toward
larger nuclear plants (typically 200 Mw in 1965, 500 Mw in 1969, and
1,000 Mw in 1974). Annual capital investment in nuclear power was $3.5
billion in 1972 and 1973. ({D-6)




D. ELECTRIC UTILITIES

#*p.1 Combustion analysis computer programs: developed by Lewis and for Johnson
. « « « used since 1970 by f:rmer space program combustion experts, KVB

Engineering, Inc. (California), to design firing modifications for power
plant fossil-fueled boilers. . . . reduced nitrogen oxide emissions by 40-
70% in compliance with legal standards. . . . KVB hes anslyzed emissions
from 160 large boilers, 100 small boilers and 30 ground powver gas turbines
« « - «» Over 100 large boilers modified for utilities nationwide, e.g.,
Southern {alifornia Edison Co., Los Angeles City Derartment of Water and
Power, Consolidated Edison (New York}, and Houston Lighting and Power Co.
« « o « pollution reductions by KVB method considerably iess expensive
than by any known alternative; little or no added operating vosts. (Con-
tractor, TEF L63, Case No. 86009, 9/Tk)

D-2 Combustion analysis computer program: developed by Lewis. . . . used by
Babcock and Wilcox Co. %io) to modify utility boiler product designs
for reduced nitrogen oxide emissions and to develop new sulfur dioxide
removal system for power plant stack gases. . . . unique capability to
analyze operating trends for experimental hardware, a guide in design im-
provements. (Personal contact/Lewis, TEF 463, Case No. 86016, 1/73)

#D-3 Apollo Guidance Computer software: developed for Johansoan. . . . used by
TRW Controls (Texas) to develop TRW Executive Program and other software
for electric power disvatch computers. . . . provides real-time control
capability in large, multi-tiered computer systems installed at General
Public Utilities Corp. (Pennsylvania and New Jersey) and Arkansas Powver
and Light ($500,000 installation). . . . also being installed at Public
Service Co. of Oklahoma and Swedish State Power Board. . . . Apollo soft-
wvare also used by TRW Industrial Operations (California) to provide real-
time control capability in new Bonneville Power Administration (Washington)
dispatch computer system (3$5.2 million installation). . . . benefits cited
by BPA include decreased blackouts and $400,000 annual transmission savings
. « « o TRW is second largest producer of dispatch computer systems in U.S.
(Contractor, TEF 465, Case No. 36GG5, 8/74)

D-b Digital color television display: developed for Johnson Mission Control
Center by Philco-Ford (Texas). . . . P-F developed commerciai product for
electric utility dispatch computer control center. . . . DCTV display in-
stalled at Cleveland Flectric Illuminating Co. {Ohio), Houston Lighting
and Power Co. (Texas) and Pennsylvania-New Jersey-Maryland power pool con-
trol centers. . . . product line sold to North American Rockwell Information
Systeas Co., NARISCO, /California). . . . installed at Philadelphia Electrice
Co. (Pennsylvania) as pvart of dispatch computer system developed by NARISCO
+ « « . DCTV provides operator/dispatch computer interface with greater
accuracy, shorter response time, and more versatility, which decrease the
c?ange of another major blackout. (Contractor, TEF L6S, Case No. 86006,
/13

® Denotes transfer case related to Key Issue.



D. ELECTRIC UTILITIES (CONT.)

L

D=5 Atlas-Centaur rocket control system (mathematical model): developed for Lewis
. « « . same group of experts used method to design control system for high
temperature gas-cooled reactor (HTGR) at General Atomic Co. (California). . . .
first commercial HTGR is 330-Mw Fort St. Vrain Plant for Public Service Company
of Colorado, in oreration late 19T4. . . . sigrificant advance in nuclear plant
efficiency (L0%Z versus 33% fcr water reactors) due to higher performance; HTGR
reqyired more sophisticated ccatrol system. (Personnel/contractor, TEF LL6,
Case No. 84984, 11/72)

%p_6 Fracture toughness tests (and analytic methods): developed by Lewis. . . .
included in ASME Boiler and Pressure Vessel Code for nulcear power plant com-
ponents. . . . used by major manufacturers to design nuclear plant equipment
and steam turbines. . . . users include Westinghouse (Pennsylvania)!, Seneral
Electric {New York), Babcock and Wilcox (Ohio), Atomics International (Cali-
fornia), General Atomic (California) and Combustion Engineering (Tennessee)

. -« « . annual capital investment in nuclear power was $3.5 billion in 1972
and 1973. . . . trend toward larger nuclear plant designs (200 Mw in 1965,
500 Mw in 1969, and 1.000 Mw in 19Tk). (Professional society, TEF L5i, Case
Nos. 85203, 85204, 85206, 85208, 85212, 86001, 1/73)

D-7 Fatigue analysis methods: developed by Lewis. . . . inciuded in ASME Elevated
Temperature Design Code. . . . used by General Electric Co. {(lew York) for
steam turbine design, Westinghouse (Pennsylvania) for steam turbine mainten- e,
General Atomic Co. (California) for high temperature gas-cooled reactor design,
Combustion Engineering, Inc. (Tennessee) and Babcock and Wilcox Co. (Ohio)
for electric power steam generator design. . . . provides better : .ieticn cf
fatigue life from high temperature test data. (Professional sccie , TTF 4S50,
Case Nos. 85202, 85207, 85213, 86000, 86002, 1/72)

D-8 Apollo Program guality assurance specifications: (X¥PC 200-2) developed by
Headquarters. . . . rmodified by DOD for mili.ary specs {MILQ 9853A) which
in turn were largely incorporated by AEC {Dis.riect of Columbia) in compre-
hensive quality assurance specs for nuclear plant licensing. . . . General
Electric Co. {Florida) implemented Apollo specs under NASA contraci, now
offers Nuclear Quality Assurance Consulting Service to do same service for
electric utilities with similar AEC specs. . . . four utilities and {ive
nuclear plant contractors have used GE service on 12 nucleer plants, including
Commonwealth Edison Co. (Illinocis), Florida Power Co., and TVA {Tennessee)
. « « . Ontario Hydro (Canada), third largest electric utility in North
America, 15,000-Mw capecity, is using NASA specs to develop own Q. specs for
contractors. (Interazency for AEC, contractor for GE, professional scciety
for OH, TEF Lbk, Case Nos. 84976, 87032, 2/73)

* Denotes transfer c-se related to Key Issue.
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D. ELECTRIC UTILITIES (CONT.)

D-9 Egslﬁﬁi‘(NASA Structural Analysis Program): developed by Goddard for computer

snalyris of aircraft and space vehicles. . . . used by General Atomic Co.
{C-1i 'ornia) for dynamic modeling of high temperature gas-cooled reactors,
Westinghouse (Pennsylvania) for designing nuclear power plants that will float
o 'shore, and Handford Engineering Development Laboratory (Washington) for
fast “reeder reactor design analysis. . . . provides unique capability for
usirg computer in design analysis of large, complex structures. (Personal
contact or,professional journal/COSMIC, TEF 410, Case Nos. 8L97T, 84981,
86003, 1/73)

Other Relew: it Examples:

DRI-11/14

B-6 {gas turbine electric generators); E-7 {coal mine reclamation);
3-10 (coal desulfurization); G-2 (power plant siting maps); 3-3,
-T (hydroelectric plant scheduling and planning)



E. ENVITONMENTAL QUALITY

Key Issues

a. Carboi. monoxide vollution in urban areas: a study recently published
by the Medical College of Wisconsin showed that tiree-fourths of those
persons examined in Denver, Los Angeles, and Chicago had blood concen-
trations of carbon monoxide above 1.5%, the level set as harmful by
federal standards. A National Academy of Sciences report estimated
that in urban areas 4,000 deaths and L million illness-related days

, from work were due to auto air pollution. (E-1)

b. Vehicle emission standards and certification: New car emission standards
have increased average cost of pollution control devices from $17 in 1968
to $115 in 1974 to estimated $246 for 1975 models. New vehicle certifi-
cation requires vehicle emissions of hydrccarbons, carbon monoxide, and
nitrogen oxides to mcet EPA standards using EPA-spproved testing proce-
dures. States are developing programs for anrnual emission inspection
of all vehicles. (E-2)
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E. ENVIRONMENTAL QUALITY

®E-1 Skylab carbon monoxide monitor: developed for Ames. . . . commercialized
by Andros, Inc. (California) as air pollution monitor. . . . now sold by e
Beckman Instruments (Califormia). . . . unique design features allow
accuracy and portability. . . . instrument certified by EPA. . . . over
30 sold @ $6,800 to air pollution agencies and companies. . . . used to
measure carbon monoxide pollution in urban areas, such as the CO profile

over Los Angeles. [(Contractor, TEF 481, Case No. 93827, 10/73)

®E.2 Hazardous gas analyzer for Saturn rocket: developed for Marshall. . . .
adapted by Chrysler Corp. (Alabama) to develop product line of vehicle
exhaust analyzers. . . . over TO large units sold € $15,000-$50,000. . . .
provides simultaneous measure of CO, CO» and hydrocarbons. . . . allows
automated testing. . . . analyzer accepted as legal alternative standard
by EPA and California for vehicle emission certification t:sting. . . .
used by Chrysler (Michigan) for new vehicle certifica.ion (heavy duty
engines) and quality control during production. . . . used by Chrysler
(California) for 2% Quality Audit of new cars, a Califcrnia requirement
(3,000 cars/year, $600,000 test facilities). . . . also used to trouble-
shoot defective vehicles, reducing labor costs at least 50%:. . . . Chrysier's
portable exhaust analyzer product used for state inspection by garages and
car dealers. . . . over 1,000 small units sold € $1,600. (Contractor,

TEF 486, Case No. 93832, 9/7k)

E-3 Filter cassette for sampling particulate pollutants: designed and produced
for Lewis air pollution program in Cleveland by General Metal Works, Inc.
(Ohic). . . . commercialized by contractor. . . . $25 cassette widely sold
for pollution monitoring stations. . . . cousidered by pollution experts
to be best cassette on market, ., . . prevents sample contamination during
transport to and from monitcring stations. (Contractor, TEF 493, Case
No. 99658, 6/74)

E-U4 Satellite telemetry systems: developed for Godderd by General Electric
Co. (Pennsylvenia) for Nimbus and ERTS-1. . . . used by GE to develop state-
wide computerized air pollution monitoring network (COPAMS) for Pemnsylvania
« « « « 32 stations to implement air quality laws. (Contractor, TEF L83,
Case No. 96532, 2/Th)

E-5 Weather sfttellite data: program managed by Goddard. . . . used by National
Weather Service to forecast wind conditions. . . . forecesting used by state
air pollution agencies (Colorado and others) for air stagnation maps and
air pollution dispersal conditions. . . . dispersal prediction crucial for
implementing polluticn control sequence (advisory, alert, warning, emergency).
(Interagency, TEF 26, 1594, Case Nos. 78001, 96526, 10/73)

E-6 FRTS-1 imagery: program under Goddard supervision. . . . imagery used by
scientists at University of Vermcnt to identify and map major pollution
plume in Lake Champlain caused by paper mill, . . . partial basis for lega{
action by State of Vermont against paper mill and State of New York.

ERTS imagery and interpretation of imagery accepted as legal evidence in
cagse after review by Cupreme Court-appointed master. . . . one of first
pollution cases invelving state vs. state accepted by Supreme Court. (Con-
tractor, TEF 500, Case No. 101911, 9/74)

® Denctes transfer case related to Key Issue.
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E-7

E-8

E-9

E-10

E-11

Other
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E. ENVIRONMENTAL QUALITY (CONT.)

Aircraft remote sensing program and imagery: program by Johnson. . . .
infrared photographic imagery of Midwest used in 1971 by Purdue University
{Indiana) end U.S. Department of Agricultrue to analyze spread of corn
blight. . . . Indiena portion of imagery used by Earth Satellite Corp.
{District of Columbia) to map and measure coal mine refuse piles. . . .

maps now used by Indiana legislature in preparing legislation on reclama-
tion of mine refuse sites. . . . 200 sites larger than 2 acres each were
identified and reclamation cost estimate exceeded $14 million. (Contractor,
TEF 199, Case No. 101912, 9/7k)

Remote sensor for air pollutants: operational prototype developed for
Johnson. . . . correlaticn spectrometer sold by Barringer Research, Ltd.
(Canada). . . . over 40 sold € $23,000. . . . unique air pollutant measur-
ing capability. . . . measured NO, profiles over Los Angeles and San Fran-
eisco, SO, profile over Chicago. . . . also used by air pollution agencies
in U.S., Canade, Australia, Japan, France, Spain. {Contractor, TEF 482,
Case No. 95608, 8/73)

Computer models for Apollo Program: developed for Johnson. . . . used by
TEW Systems {California) to develop more than 30 air and water quality models
+ + «» o provided technical basis for implementing polluticn laws in Alaska,
California, D.C., Ohio, South Carolina, Vermont. (Contractor, TEF L87, Case
No. 96531, 1/74)

Lunar module rocket engine test facility: developed for Johnson. . . . used
by TRW Systems (California) tc develop inexpensive coal desulfurization prc-
cess. . . . EPA funding at $1.5 million for research and pilot plant design

« « « o process could eliminate need for expensive stack gas removal eguip-
ment for electric utilities. . . . SOp pcllution control a critical financial
problem for coal-fired power plants. (Contractor, TEF 488, Case No. 96530,
9/7h)

Computerized image enhancement: dJdeveloped by Jet Propulsion Laboratory
(California) to process digitized image transmissions from unmanned space-
craft (e.g., Ranger and Mariner). . . . used by JPL in current program

to develop computer processing of water quality data from ERTS-1 multispec-
tral digitized imagery. . . . joint funding by TUO and EPA (Oregon) to ob-
tain cheaper, more efficient method for classifying quality of inland lakes
in Nationsl Eutrophication Survey (NES). . . . good correlation between JPL
results and EPA's vater sampling data., . . . EPA initiated NES in 1972 to
determine lake deterioration caused by phosphorus materials in sewage plant
effluent. (Contractor/Applications Engineering Project, TEF 520, Case

No. 10412, 10/7L)

Relevant Examples

B-13 (noise pollution, fan noise reduction method); D-1 and D=2 (air
pollution control for power plants); D-8 (nuclear safety); G=1 (new
sewage treatment method); 5-2, G=2, 5-5 and 5-6 {water quality and surply
data); H-l (reduced offshore oil polluticn); 4Y-7, H-10 and H-11 (reduced
air pollution for refinery, gascline bulk stations end engine fuels);

K-2, K=l and K-5 (reduced sutomobile emissicns)



F. FOOD PRODUCTION AND PROCESSING

Key Issues
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b.

Productivity: over last century, mechanization made possible a ten-fold
decrease in farm workers needed to feed U.S. (47% of work force in 1870,
4% in 1970). Farm crop cutput per man-hour increasing at annual 10%
(versus 3% national average); a major factor is improved equipment. In
1960, LO% of tractors vere 60 hp. or less; in 1972, two major producers
(Deere and Allis-Chaimers) introduced new models over 150 hp. which in-
crease productivity 10-20% by pulling standard implements faster or
pulling larger implements. (F-2)

Food products merchandising: continuing developments in merchandising--
rigorous quality assurance, improved inspection programs, and open-dating

.of packaged, perishaeble food goods--have permitted the $119 billion U.S.

food industry (meat packing $26 billion) to provide quality food for con-
sumers. Average U.S. family spent 15.9% of its after-tax income on food
in 1973. (F-8)



F. FOOD PRODUCTION AND PROCESSING

F=-1 Weather satell:.s imagery and ground receiver: developed for Goddard. . . .
used by National Marine Fishe-ies Service (California) for 25% of imput to
daily fishery advisory cherts for eastern Pacific. . . . charts sent by radio
facsimile to entire U.S. tuna fleet in Pacific. . . . reduced time and fuel
costs for locating tune, help avoid adverse weather, . . . annual Pacific tuna
catch worth over $75 million, prcvides 90% of tuna canned in U.S. (20% of U.S.
fish consumption is canned tuna). (Interagency, TEF 194, Case No. 78002, 8/7k)

#F-2 Fracture toughness tests: developed by Lewis. . . . used at Deere and Co.
(I1linois) to improve safety and service life of products (snowmobiles, farm
tractors and implements). . . . reduced fracture failure of snowmobile drive
trains, tractor roll-over protection systems (ROPS). . . . ROPS required by
OSHA, Deere selected steel on basis of fracture tests. . . . 20% of research
department effort on these applications. . . . Deere introduced new 150 hp.
tractor in 1972, increased productivity 10% by pulling large implements or
same implements faster. . . . implement service life not decreased, partly
due to improved fracture toughness matching higher performance (e.g., plow
striking rock could have caused brittle fracture). . . . Deere annual sales
over $1 billion, about 25¥ of farm machinery market. (Professional society,
TEF 451, Case No. 101903, 8/7L)

F-3 Precipitation-hardened steel alloy: developed for Johnson (Apc*lo Command
Module) by Armco Steel. . . . Armco alloy used by Hopper, Inc. (California)
in fabricating Ram-Jet, wind machine for frost protection in noncitrus or-
chards (apples, almonds, ete.). . . . @ $7,000. . . . several hundred opera-
ting in Washington, Oregon and California. (Contractor, TEF 223, Case
No. L2553, 8/7k)

F-I Contamination control handbook: compiled for Marshall. . . . used at USDA
Research Center (Louisiana) for training employees and research. . . . recom-
mended by USDA to food processing firms with contamination problems. . . .
one research application was developing a process for converting cottonseed
pulp to high protein (67%) flour for human consumption. . . . due to contami-
nation problem, pulp from cottonseed oil production mainly used for cheap
animal feed. . . . new process solves problem and cne cottonseed mill already
producing the more profitable flour. (TB/TSP, TEF 262, Case No. 31762, 8/74)

F-5 Clean room technology: developed for Johnson by Pillsbury Co. (Minnesota)
+ » + o Pillsbury originally installed clean rooms, conducted employee train-
ing programs, and compiled a contamination control menagement practices manual
for astronaut food prcduction facility. . . . technolcgy epplied in all new
food processing facilities at Pillsbury, clean rooms are installed in some
older facilities, and all employees receive contamination hazards training
e « + o improved product gquality and reduced product recalls due to contami-
nation. . . . managment manual {720 pages) is publicly available and used by
FDA (District of Columbia) to train federel food inspectors. (Contractor, -
TE® 503, Case No. 101910, 8/74)

® Denctes transfer case related to Key Isgue.
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F-6

P-7T

*p-8

F-9

F-10

F-11

Other

F. FOOD PRODUCTION AND PROCESSING (CONT.)

Microbiological handbook: compiled for Marshall. . . . used by Kraftco Corp.
ZIllinois5 as training manual for sanitary techniques in food processing
plants and in research. . . . used by USDA scientists (Missouri) in develop-
ment of improved milk processsing procedures and equipment now used in dairy
industry. . . . valuable rcference in both cases. (TB/TSP, TEF 402, Case

Nos. 51578, S1786, 9/7L4)

Nondestructive spot test procedure: compiled by Langley. . . . used by Kraftco
Corp. (I1linois) for alloy identification when analyzing chemical reactions for
food, atmosphere, and stainless steel processing equipment combinations. . . .

time and money saved when reaction problem occurs and must be eliminated to
avoid food contamination. (TB/TSP, TEF 378, Case No. 4LTTiL, 8/Tk)

Electronic strain gage: invented by founder of BLH Electronics. . . . improved
and standardized by BLH for space program which was the first major market

. + « « used by field centers (Goddard, Lewis and Marshall) and contractors

in most rocket engine R&D projects and space vehicles such as the surveyor
lunar lander. . . . commercial markets developed by BLH for standardized precd-
ucts. . . . product used by Armour and Co. (Illinois) in Armour Tenderometer
since 1969. . . . unique capability to test hanging carcass and accurately pre-
dict meat tenderness after cooking, not possible previously. . . . Armour se-
lects and guarantees all TesTender beef with instrument. . . . amount of
premium-priced TesTender beef sold annually is tens of millions of pounds

« + o o« Armour was awerded 1973 Food Technology Industrial Achievement Award
for Tenderometer, & major innovation in beef merchandising. . . . cattle grow-
ers using the instrument data for selective breeding programs. (Customer/
subcontractor, TEF 505, Case No. 101898, 103418, 10/74)

Comgréssed/freeze-dried food: developed for Johnson. . . . marketed by Innova-
tive Foods (Californie) as compact emergency .food rations. . . . used by hunters,
backpackers, etc. . . . sales expected to reach approximately $1 million within
a year. (Personal contact/contractor, TEF 502, Case No. 101896, 8/7h)

Eutectic salts for low temperature batteries: developed for Goddard by Artech
Corp. (Virgiria). . . . used ty Artech to develop Irreversible Warmup Indica-~

tor. . . . shows, by color change, whether frozen foods have defrosted during

transportation or storage. . . . 3 million sold, total sales $100,000. (Con-

tractor, TEF 504, Case No. 101897, 8/74)

Cooling system for Gemini space suits: developed for Johnson by Garrett

Corp. (California). . . . adapted by Garrett to develop galley refrigeration
system for commerciel airecraft. . . . used by Western Airlines. . . . total
sales about $500,000, 50 units installed. (Contractor, TEF 228, Case

No. 100430, 8/74)

Relevant Examples:

G-6 (flood forecasting); K-3 (farm tractor design)

#Denotes transfer case related to Key Issue.
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G. GOVERNMENT

Key Issues

Sewage treatment facilities: EPA's Needs Survey for 1973 set the costs
for new water treatment equipment betwsen 1973 and 1990 at $61.7 billion
to satisfy the water quality requirements in the Water Pollution Control
Act of 1972. This represents a three-fold increase over the 1971 cost
estimate ($18.1 billion) which was based on previous, less stringent wates
quality stai.ldards. Two major cost factors in the new projecticn are
secondary treatment facilities ($17.1 billion) and new sewer systems
($24.5 billion). Costs to be shared by federal (75%) and local govern-
ments (25%). (G-1)

Natural resource management: Revenues from natural resources managed by
all levels of government were $3.67 tillion in 1971 ($3.33 billion from
federal resource leases, water projects, etc.). All government expendi-
tures for natural resources and the environment were $11 billion in 1965
(includes $1.73 billion by state/local) and $13.7 billion in 1971 | :includes
$3.67 billion by state/local), with about 6% for capital outlays. These
expenditures covered such areas as land, watershed, and wildlife manage-
ment, as well as pollution and flood control. Federal aid to state and
local governments for resource management increased rapidly from $300
million in 1965 to $1.33 billion in 1973. There is a critical need at all
government levels for better resource information at lower cost to suppert
the government management efforts required by recent environmental legis-
lation. (G-2)
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"G-1

G2

G. GOVERNMENT

Pyrolytic synthesis of activated carbon: developed for Headquarters by Jet
Propulsion Laboratory (California) to prepare rocket insulation. . . . used
by JPL, under NASA - mtract, to develop novel sewage secondary treatment

pilot plant. . . . 10,000-gal./day plant converts sewage to activated carbon
by pyrolysis. . . . carbon then used to remove organics from primary treat-
ment water, to increase raw sewage settling rates by 100-fold, and to ruel
pyrolysis process. . . ., minimizes solid waste disposal, eliminates odors,

and removes most heavy metal pollutants from waste. . . . effluent will satis-
fy 1983 water quality requirement set by Water Pollution Control Act of 1972
at a lower total cost than less satisfactory secondsry treatments currently
used. . . . pilot plant now operated by Orange Ccunty Sanitation District
{California), with NASA and county funds ($200,000), to develop scale-up design
data, . . . county is developing one million-gal./day prototype plant on cost-
sharing basis (county 12.5%, state 12.5%, EPA 75% of $2.L million). . . . will
determine feasibility and design criteria for combining new process with pri
mary treatment plants nationwide. . . . EPA estimates that $17.1 billion wil
be spent on new secondary treatment plants by 1990. /Contractor, Client/con
tractor, TEF 516, Case Nos. 103403, 103404, 10/Tk4)

ERTS-1 imagery: program under supervision of Godderd. . . . used by Ohio to
construct maps utilized for power plant siting, forest inventory, and pollu-
tiorn and resources management of Lake Erie shoreline. . . . Georgie has a con-
tinuing program to utilize ERTS-1 imagery; applications have included a state
map (effort took one man-week to prepare; comparable map using ground survey
estimated @ over 31 million and several man-years) used for farm pond and
earthfill dam inventories; also being used to map coastal marshland for a com-
prehensive marshland protection program. . . . beirng used in Utah for map
preparation, a hvdrologic survey, and wild life assessment to develop state
management policies for the Great Selt Lake area; also used to prepare a map
of Tooele County for land use planning, with current application in zoning

and identifying new recreation areas, (Contact/federal agency, Contractor,
TEF 500, Case Nos. 101904, 101913, 101925, 101928, 9/7k4)

ERTS-1 data collection system: developed by Goddard. . . . used by U.S. Ceo-
logical Survey (Florida, to telemeter hydrologic data from 20 key remote Data
Collection Platforms in sourthern Florida. . . . only feasible wey to obtain
data consistantly on a near real-time (less than 1 hr.) basis. . . . data

used in wat .r management for 1,500 miles of canals and hundreds of control
facilities tn supply the water needs of soutnern urben areas, Everglades,
wildlife preserves. . . . rapid monitoring critical for flood control (hurri-
canes) and maintaining water quality during storm water runoff. . . . USGS
ordered 35 more DCP's for southern Florida network. . . . used by Department

of the Environment (Canada) to telemeter river daischarge data from remote areas
subject to intense cold. . . . high quality date obtained .t low annual main-
tenance snd operating costs (less than $100/station, cheaper than radio by a
fasctor greater than 10). . . ., data used for flow and tlocd forecasting, design
of future hydroelectiric power plants, pollution control. . . . Dept. of En-~
vircnment quadrupling (9 to 40) number of DCP's. (Interagency, TEF 509, Case
No. 101930, 9/7k)

* Denotes transfer case related to Key Issue.



G. GOVERNMENT (CONT.)

G- Computer programs for ERTS-1 data analzsis: developed for Johnson by Lockheed
Corp. at request of Texas Water Rights Commissio:... . . . being used by Texas

Water Development Board under contract to U.S. Army Corps of Engineers, Nasn-
ville District (Tennessee), to analyze ERTS-1 imagery for verification of dam *
inventory in Tennessee. . . . accuratiel, identifies water bodies cver .0 aicres
« » +» » reduces verification cost by factor of 10. . . . may be used t¢ verify
inventories in other states after Tennessee trial. . . . dam inventory is part
of federally funded Program of Inspection of Dams authorized by Congress in
response to dam failures at Buffalo Creek, West Virginia and Rapid City, South
Dakota. . . . hundreds died in these disasters. (Interagency, TEF 513, Case
No. 101905, 9/7h)

G-5 Skylab photography: program urder supervision of Johnson. . . . used in NASA-
funded EREP experi' nt by U.S. Geological Survey (Florida) with computer process-
ing to construct detailed hydrologic map of Flrrida’s Green Swamp area. . . .

svamp is hea.saters for 5 rivers which are critical for water needs of central
Florida. . . . map shows well-, moderately and poorlf drained land in entire
svamp (8,000 sq. miles). . . . Xey factor in facilitating amicable out-of-cc.»t
settlement of muitimillion dollar suit between State of Florida and land 4-vel-
opers by showing which areas could be develcped withcut dameging water supplies
« « « « Florida Dept. of Natural Resources providing funds to publish the map
for land use management. (Interagency, TEF 508, Case No. 101929, 9/7h)

G-6 Slidell computer complex: established by Marshall for production management
and checkout of Saturn rocket. . . . s major computer facilitiy in south central
U.S. . . . since 1971, also used by Nationsl Weather Serrice to forecast flow
and stages of all major rivers in five state area (Mo., Ark., Tean., La., Miss.)
« « o« » large, third generation computer essential for digital simulation model
forecasting (first use of this technique ty NWS) which provides 7Z2-hour forecasts
accurate within 0.3 ft. . . . forecasts important for lood ccntrol; alsc used
by farmers and shippers. . . . other agencies using computer facility include
Corpa of Engineers (Red River sedimentation analysis), U.3. Geological Survey
(environmental studies), Netional Park Service (user study of Great Smoky Moun-
tains Kational Park). (Interagency, TEF 506, Case No. 101926, 9/74)

" G=T7 Saturn I/IB Systemg Development Breadboard Facilitr: installed and operated
for Marshall by Chrysler Corp. (Alabema). . . . process control technology used
to design memory system for news post office automated parcel sorting equipment
+ o « « reduced cost of parcel scrtiang, high speed and relisbility. . . .
Chrysler units worth about $500,C00 already installed at 3 post office (Bing-
hamton, N.Y., Greensboro, N.C. and Chicago, Ill.). . . . 2 more on or‘er for
California and Postal Service planning additicnal installations. . . . datea
acquisition technology used in automated system rfor real-time collection
and processing of hydrometeorological data from Columbia River Basin for
Bonneville Power Administration. . . . U3 data gathering stations linked by
microvave and VHF radio tc master station in Portland®. . . system used for
flood control, management of water and forest resources, and providing data
from computing hydroelectric plant ge :rating schedules. (Contracwor, Cus-
tomer/contractor, TEF 507, Case Nos. 101923, 103405, 9/7%)
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c-8

G-9

G-10

G. GOVERERMENT (CONT.)

Systens analysis and cggguter codeling: developed for Headquarters by Jet
Propulsion Labcratory {(Califcrmia). . . . used by JPL, under coatract to
TU0 and Los Angeies Comprehensive Health Planning Council, tc¢ develop local
health care planning ccmputer mcdel. . . . integrates demographic, health,
health services and other data. . . . provides better projection of hcspital
bed requirements than HEW tlanning model which is now used nationwide by
states and local councils to allocate hospital construction funds from HEW

« = « « sSuccessful apvlication by JPL of model within LA council area. . . .
Californie evaluating model for statewide use in place of HEW model. (Con-
tractor, TEP 51k, Case No. 103401, 9/Tk)

Californis Four Citiesr Program: funded by NASA and KSF (since 19T1) and man-
aged by Jet Propuisio:. Labtoratory (California) to transfer ae-osrace-genersted
technology to local governments. . . . four aerospace companies (Northrop

Corp., Science Applications, Inc., Aero'=t-Cenera’ Corp., and Lockheed Missiles
and Space Co.) are paired with four cities (Anaheim, Fresno, Pasadena, and San
Jose). . . . each company provides its paired city with a Science and Technology
Advisor and technical support. . . . eleven formal projects undertaken, as well
as informal consultation and advising. . . . program has cuased city manage-
ment consideration cr use of new devices and metaods, including public safety
hardware, plancing scftware, system management and integration approaches, and
variety of management technigue irdprcvements. . . . oangoing or completed man-
agement applicaticns include cable television franchise regotiations, munici-~
pal waste, vehicle replacement scheduiing, and computerized Municipal Information
Syster. . . . cities achieving considerable cost savings and operational iaprove-
ments, with quantified savings from only two projects estimated at more than
$600,600. . . . program curren*ly being extendea to additional cities, with
coordinatior. through the League of Culifornia Cities. (Contracter, TEF 512,

Cage No. 10:..5, 9/7k) -

Apollo Management Ccntrol Pocm. designed for Xennedy by Midwest Research
Institute (Missouri). . . . used by RI as a modei tc design a maragement con~
trol room for Kansas City officials overseeing construction of the $2C? miilion
city airport. . . . project so successful, design of 3 additional contrcl cen-
ters funded by city and other local govermment agencies: Jackson County
(Missouri) Courthouse, Alcohol Safety Action Project, and City Council Goals
and Progress Center. (Coniractor, TEF 510, Case No. 10i924, 9/7L)

G~11 Space simuiaticn chamber: developed and raintained for Johnson by McDonnell
Douglas Corp. (Missouri)! for “Yercury ana Cemini programs. . . . used by MDC

to restore water daxaged records with heating/Treeze-drying process. . . .
restored more than 2G5 oF 20 amiilisn reccrds destroyed or damaged by 1373 fire
at Military Pe.sonnel Records CTenter (Missouri). . . . large cost savings by
reducing the number of records that must te reconstructed from other sources

« » +» « restoration was not vossible without chamber. . . . Center normally
uses records to process 9,000 requests daily concerning retirement benefits’,
entitlements, etc. . . . DC received $400,000 for military records restora-
tion and $20C,00C {rom 10 subsequent restoration contracts. ({7ontractor,

TEF S11, Case No. 101914, 9/74)
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Other

G. GOVERNMFNT (CONT.)

Nondestructive spct test procedure: compiled by Langley. . . . frequently
used by Occuraticnal Health Dept.. State of Xew York Labor Dept., to per-
fora screening tests on samples from companies during investigations of .
health or safety hazards. . . . provides rapid, inexprensive pretest before
more detailed test procedures. . . . investigation resuits are basis for
recommending changes <o companies and possibie legal action to force elimina-
tion of hazards. (TR/TSP, TEF 378, Case No. LLs526, 8/74)

Fireman's breathing apvaratug: developed by Johnscon and its contractors
using extravehicular 1ife suppcrt system techrclogy. . . . funded by 1'I0

. . & . protctype equipment iancludes a high pressure air compressor, air
tanks, face masks and harmesses. . . . NASA unit is smaller, lighter, more
convenient, and capatle cof longer use tetween refills than commercially
available uni*s. . . . 20 prototyre units being field “ested oy {ire depart-
ments in Hous*ton, New York City and Los Angeles. . . . several firefighting
equiprent manufacturers considering new products based cr the NASA design.
(TUO-Applications Engineering, TEF 519, 10/74)

Selevant Examples:

C-2 (fire fighting eguipment); C-7 {U.S. Coast Guard life raft); D-3 (Boanne-
ville Power Administratior coatro’. system); D-8 (AEC iicensing regulations);
Seu, E-5, E-8 and T-9 ‘air juality agencies); E-6 (state vs. state case!;

-7 (state legislature‘'; Z-11 (FPA Yational Eutrcphicaticn Survey);

-. (Nationa: “farine Tisheries Service); F-4 and 7-€ ‘USDA food prccecsing);
-3 {FPA training marual); H-1 {735 regulations); I-3 (HUD Operation Preak-
through Program); I-8& Mew York City sewage system); I-7 (U.S. Army Corps
of Prgineers darm profects): ¢-1, J-3 and J-Ub {police departments); J-2 {
in‘ormation system); #-1 {state highway departments); X-2 {(DOT Urtan Systems

Program/iccal tra““ic ijepartmerts’

U RO



H. PETROLEUM AND GAS

Key Issues

a. Offshore oil production: 175 bdillion bbl. of oil and 248 trillion cu. ft.
of gas have been discovered on worldwide continental shelves, with vast
areas still unexplored. Offshore oil production in 1970 was 1.6 million
bbl./day for U.S. and 7 million vbl./day worldwide; U.S. prcduction remained *
the same in 1973, and world preduction increased to 10 miliion bdbl./day.
Pollution from cffshore production became major environmental issue in 1969
with Exxon Co. well blow-out in Santa Barbara Channel off California. U.S.
offshore industry and regulatory agency, U.5. Geological Survey, improving
safety and antipollution regulations in response to public pressure. U.S.
leasing vas accelerated ir 1973. (H-1)

b. Kew gas supplies: In 1970, U.S. consumed 23.%4 trillion cu. ft. of gas;
approximately 95% of this was natural gas produced in U.S. Gas is the
premium fossil fuel since it is eesy to transport, clean burnirng and
almost pollution free. If supplies were available, 1580 consumption would
be 35.8 trillion cu. ©t. Estimated that only 2L triliion cu. £%. of natural
gas will be produced in 1980, shortfall of 11.8 trillion cu. ft. Synthetic
gas production facilities and LNG import terminals are being deve_oped
rapidiy to improve gas supplies in U.S. Additional 1980 gas supplies proj-
‘ected at 2.1 trillion cu. £t. syngas and 1 trillion . ft. LN¥G imports.
U.S. has 2 operating LNG import terminals, 5 under construction and 6 more
planned. (H-2)

DRI-11/7N
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*H-1

#H-2

H-3

H. PETROLEUM AND GAS

Reliability and quality assurance methods: developed by Marshall. . . . .sed
by Marshall, under contract to U.S. Geological Survey (District of Columbia
and Louisiana), for 1971 study of functional! reliability for safety and anii-
pollution equipment cn offshore oil/gas production and drilling platforms

.« « « . basis for improved assurance by federal government and industry that
offshore oil and gas will be produced safely and with minimal pollution. . . .
over 5,000 copies of report distributed to offshore industry worldwide by USGS

« « « « USGS regulates all offshore operators on U.S. Outer Continental She¢lf,
including 1,800 drilling and production platforms in Gulf of Mexico. . . .

nev Recommended Practices issued by Americean Petroleum Institute (Texas) for
subsurface safety valves and surface safety systems based on Marshall recom-
mendations. . . . will be adopted by industry and included in USGS regulations

e « o » Will require licernsing of equipment manufacturers in 1975. . . .
additional API RP's based on Marshall study being prepared. . . . Offshore
Operators Cormittee {Louisiana) designed computerized, industry-wide failure
reporting system based on Marshall recommendation, and USGS is reviewing sys-
tem before actual development and implementation. . . . Exxon Cc. (Texas) and
other offshore companies made equipment and operating changes to improve -safety
and reduce polluticn hazards based on the study. (Interagency for US3S, Contact/
USGS for API, Offshore Operators Cormittee and Exxon, TEF 484, Case Nos. 93829,
93830, 93831, 3/74)

Cryogenic transfer syvstem cooldown: data and analytic methods developed for
Space Nuclear Propulsion Office and Lewis (NERVA Engine Program). . . . used

by Chicago Bridge and Iron Co. (Iilinois) to design piping systems at most

large LNG import terminals in U.S. . . . coocldown rate of warm pipes at start

of flow is a critical cesign parameter. . . . provided major input to CBI design
of $7 million ship-to-shore LNG transfer system at Distrigas Corp. (Massachusetts)
import terminal. . . . first (1971) major LNG import facility in U.S. (over 3
billion cu. ft. storage capacity). . . . also used by CBI to design ship-to-shore
piping for Algonquin LNG, Inc. (Rhode Island, 6 billion cu. ft. storage in 1973),
Columbia LNG Corp. and Consolidated System LNG Co. (Maryland, S billiion cu. ft.
storage in 1976). . . . U.S. annual LNG imports were 2 billiom cu. ft. in 1971
and projected to be 2 trillion cu. ft. in 1980. ({NBS Cryogenic Date Center,

TEF 364, Case no. 50863, 8/7k)

Insulation technology for Saturn rocket: deveioped for Marshall by Rockwell
International Corp. {(California). . . . RI licensed polyurethane insulation
technology to Yanner-Isofi Co. (France) for worldwide LNG storage installations
and NHK Spring Co. (Japan) for LNG tankers. . . . NHK is major corporation di-
versifying into shipbuilding. . . . RI conducts tests and provides consulting
for licensees. . . . U.S. Coast Guard compieting tests for RI rrototype WET WALL
Insulation Systen design for LNG uankers. . . . major development program for
advanced marine insuletion system. . . . expected advantages arc signticantly
lower capital and operating costs, increased volumetric efficiency and imgroved
maintafnability. . . . protablie license or joint venture with U.S. snhipbuilder
after Coast Guerd approval which is required for designs used in hazardous cergc
tankers. (Contractor, TEF 361, Case Nn. 50221, 9/74)

* Denotes transfer case related to Key Issue.
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B-4

H-5

H-6

BT

B-8

H. PETROLEUM AND GAS (CONT.)

Apollo Guigance Coggufer software and Data communication methods: developed
for Johnson by TRW Systems (lexas). . . . used by TRW Controls (Texas) to

develop software and interface equipment for ccmputerized control systems for

oil field production, oil and gas pipelines. . . . major international supplier &
of such systems, over 3 dozen major oil and gas company customers. . . . pro-
vides "real-time"” monitoring and contrcl from central station. . . . high-speed
data trensmission over voice grade circuits between central station and remote
terminals is innovation in supervisory control systems. . . . cctputer systems
replacing intermediate-leval auctoration. . . . field production benefits through
reduced operating cost and increased prodgucti-n. . . . Exxon Co. (Texas) has com-
puter »roguction control (mostly TRW) in 20 major U.S. fields (200,000 barrels
oil and 850 million cu. ft. gas, daily) and estimates 1-2% proiurtiom benefit

+ » « . Otrer customers include Continental 0il To. {Louisiana and Califrrnial,
Getty 7:1 Co. (Texas), Imperial 0il, Ltd. (Cenadas), Mo®il Cii Cur: (Okizhoma,
Califorria, Louisiana, Pennsylvania), National Iranian 0il Co. {Iren), Shell 0il
Co. (Louisiana, Venezuela), and MAPCO, Inc. (Oklahoma). (Contractor, TEF 465,
Case No. 86005, 8/74)

Multiplexer circuit for Saturn rocket instrumentation: developed for Marshell
by SCI Systems, Inc. (Texas). . . . used by SCI in remote data acquisition and
control systems product line. . . . systems installied on oil and gas pipelines
and o0il field production equipment. . . . provides better centralized monitcr-
ing and control, with less manpower. . . . 50 installations worldwide, 30 in
U.S. (Contractor, TEF 119, Case No. 4793, 9/7h)

Heat vipe technologv: developed for Marshali, Langley, sand Ames by McDonnell
Douglas Qorp.ngashinzton) for Skylab, shuttle and unmanned satellites. . . .
commercial heat pipe products developed by MDC include Cryo-Anchor scil stabi-
lizers to prevent thawing of permafrost under structures in far north. . . . elim-
inates serious foundation stability problem. . . . MDC received $13 million
contract from Alyeska Pipeline Service Co. {Alaska) to supply over 100,000 Cryo-
Anchors for $5 billion Alaskan pipeiinme. . . . will be installed around pipe
supports for 390-mile elevated portion of 800-mile pipeline. . . . Cryc~Anchors
are 2" or 3" in diameter anéd range in length from 30 to 60 ft. (Contracuor,

TEF 197, Case No. 86008, 8/74)

Infrared scanner and television displavy: operational unit developed for Mar-
shall. . . . commercial infrared TV scanner develioped. . . . product used for
maintenance inspections at petrochemical plants and refineries by Allied Chemi-
cal Corp. and American Cil Co. (Texas). . . . Amoco remotely detects weak links,
leaks, and off-specification equipment temperatures to determine maintenance
problems. . . . improved plant efficiency and reduced poliution. . . . wide-
spread interest in scanner by cil refineries caused br Amoco success. (Cus-
tomer/contractor, TEF 398, Case No. 70001, 8&/7%)

Hot tapoving methcd for pipes: developed for Johnsom. . . . included in main-

tenance manuals used at ell Americen il Co. (Indiana) refineries. . . . Amcco
fabricated related ecuipment. . . . previously, pipe or valve leaks reguired

tp to 8 people and either partial shutdown or elaborate safety procedures

. « » . new method done by one or two pecrle in half the time, with nc shutdown
and little fire hezard. . . . refinery mey have about six serious leaks annually.
‘mrade Journal /TSP, TEF L&C, Case No. 75018, 9/7k)



H. PETROLEUM AND GAS (CONT.)

H-9 Nondegtructive testing training manuals: developed fcr Marshall. . . . manuals
published by contractor and distributed by American Society for Nondestructive
Testing. . . . used by Mobil 0il Corp. (New Jersey) to train new employees in
maintenance inspection procedures for refineries. . . . improved training and
saved time in preparing instructional materials. . . . Mobil has 10 refineries
in U.S. (Professional society/contractor, TEF 1k, Case No. 53789, 9/74)

H-10 Lubrication handbook: available deta on commercial lubricants compiled for
Marshall. . . . used by Edwards Engineering Corp. (New Jersey) to select
special refrigeration oil and vendor. . . . solved major lubrication problem
in using off-shelf compressor for very low temperature condenser component
in new Edwards product and reduced product cost. . . . unique product auto-
matically recovers gasoline vapor at bulk distribution statioas, in campli-
ance with air pollution standards, and conserves gascline. . . . 8 $125,C00,
three installed and 40 on order. . . . very rapid market growth expected to
continue. . . . all major oil companies have ordered at least one. . . . pay-
back time to customer is 2-3 years. (Trade journal/TSP, TEF 497, Case
No. 97902, 9/T4)

H-11 Combustion analysis computer program: developed by Lewis. . . . used by
Phillips Petroleum Co. (Oklahoma; to generate chemical equilibrium composi-
tion tables for all combustion research projects. . . . saved 3 professional
man-years for program development and additional time for each application
. « « « applied to reduce air pollution from fuel products during car engine
combustion, from in-house incinerators, and frcm in-hcuse burning of waste
gases. (Lewis conference, TEF 463, Case No. 93825, 12/72)

H-12 Systems safety techrnolcgy (and other technology related to pipeline safety):
developed by several JASA field centers. . . . Pegional Disseminaticn Center
provided information to Mechanics Research, Inc., (California). . . . used to
prepare proposal for the U.S. Dept. of the Interior (Distriet of Columbia)
for Alaskan pipeline safety project. . . . $18 million contract awarded in
1974. . . . information extremely important to Mechanics Research, estimated
value over $100,000. (RDC-WESRAC, TUO case, 9/Th)

Other Relevant Examples:

B-10 (LNG tenkers); I-6 (LNG storage facilities)

DRI-11/7k



I. CONSTRUCTION

Key Issue

Construction project management: total new construction in 1973 was

$130 billion, inciuding %53 billion for residential buildings, $26 bil-
lion for nonresidential buildings, and $14.9 billion for public utilities.
Material and equipment supply bottlenecks are increasing, which adds to
the normal scheduling problems and costly delays. 1965 survey of con-
struction industry indicated a widespread opinion that the Program Evalua-
tion and Review Technique (PERT) and Critical Path Method (CPM) would socon
become necessary for success in construction contracting. 1972 comstruc-
tion imdustry survey revealed that only 1L% of respondents were successful
in applying these advanced management techniques in spite of the widespread
interest. Two major obstacles were psychological factors and the cost, in
time and money, for generating the necessary network graphics. Computer-
ized methods to use PERT conveniently and cheaply eliminate these obstacles,
and applications have been increasing since 1972. (I-1)

DRI-11/Th
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I. CONSTRUCTION

#I-1 NASA Pert computer program {Program Evaluation and Review Technique): devel-
oped by Marshall. . . . used by Systonetics, Inc. (California) as principal
part of computer service for project scheduling in construction and other
industries. . . . program widely used by customers; alsoc available from other
service companies and used in-house by some construction firms. . . . since
there is no charge for NASA PERT, each user saves about $500/month compared
to alternative software available commercially. . . . Systonetics combined

NASA program with in-house program, EZPERT, that automatically generstes g-aphic
output. . . . significant additional savings from combined programs due to auto-

mated output of network activity graphics ($.32 @ and 200 activities printed/
hour compared to $3.60 € and 10/hour for manual production). . . . combined

programs from Systonetics used routinely since 1972 by Associates Corp. (Indiana),

a Gulf and Western subsidiary in consumer finance field, for many management

functions. . . . applications include scheduling modifications cr new construc-

tion in ndtionwide branch office system (over 900 offices), corporate planning,
modeling accounts receivable and minority affairs programs. . . . very impor-
tant part cf multimillion dollar management system that enables company to
come within 10% of time and cost estimates for projects. . . . Associates

also using programs to assist South Bend {Indiana) in sirport expansion project.

(Personnel/contractor, Customer, TEF 517, Case Nos. 103406, 103407, 9/74)

I-2 Geodesic structure design program: developed for Headquarters by R. Buck-
minster Fuller at Southern Illinois University. . . . computer program used
by Dome East Corp. (New York) to design commercial geodesic structures. . . .
applications include recreational enclosures, greenhouses, homes and medical

elinics. . . . 1973 sales $320,000. . . . 3500,000-%1 miliicn sales anticipated

for 19Th., . . . first domes made vith plastic and vinyl coverings, but Dome
East now experimenting with solid, laminated panels. (Personnel/grantee,
TEF 479, Case No. 91454, 8/Th)

I-3 Reinforced plastic structures: initial work under DOD contracts. . . . devel-
opment continued for Headquarters, Langley, and Lewis for high performance
rocket motor cases, stabilizers, and liquid hydrogen pressure ‘ontainers. . .
new plastic materials commercially used by Materials Systems .rp. {California)
to fabricate wall panels for prefabricated housing. . . . plastic made from
petroleum refinery wastes. . . . company, which was formed by aerospace engi-
neers in 1970, holds contract with HUD-Operation Breakthrough Prcgram. . . .
currently building 1,100 units in California, 200 in St. Louis, € $5,000. . . .
over 10% cost savings compared to conventional factory-built housing. . . .
additional installations in Mexico, France and Iran. (Perscnnel/contractor,
TEF 518, Case No. 103411, 9/74)

I-4 Fiberglass fadbric: invented by Owens-Corning Fibergias Corp. {Rhode Island)
.. . . company developed first avplicaticn for fiberglass fabric with 1967
contract from Johrnson for nonflammable clothing and structures; included
development of Teflen coating for fabrie. . . . coated fabric used commer-
cially in air structures developed oy Birdair Structures, Geiger-Berger &
Assoc. {New York) and others. . . . installations include a vinyl-coated
fiberglass fabric covering for the U.S. Pavilion at Expo 70 in Osaka, Japan
and the more commonly used Teflon-coated fabric coverings for stadiums and
arenas. . . . $10 million/year iudustry. (Contractor, Custsmer ‘contractor,
TEF 324, Case Nos. 103412, 103L13, 10341k, 9/74)

® Denotes transfer case related to Key Issue



I. CONTRUCTION (CONT.)

I-5 Instrumentation electronics for Saturn rocket: developed for Marshall by
SCI Systems, Inc. (Alabama). . . . design techniques and production methods .
used by SCI to design a ground fault interrupter that will fit inside a
standard home circuit breaker. . . . interrupter prevents electrical accidents
in home by tripping circuit breaker when ground fault current occurs. . . .
required for all new hcmes in U.S. by 1971 Electric Code amendment. . . . nor-
mal annual rate of two million housing starts. . . . SCI sold 40,000 interrup-
ter units/month before recent housing slump, market expected to improve.
{Contractgr, TEF 119, Case No. 4793, 9/74)

I-6 Cryogenic data handbook: developed for Kennedy. . . . used by Mason & Hanger-
Silas Mason Co. (Kentucky)., a major civil engineering firm, to design low temper-
ature construction projects. . . . applications include at least 4 LNG storage
facilities and a refrirferation system for freezing wet, loose ground during exca-
vation in major New York City sewage system project. . . . provided 50% of input
to solving serious problem in refrigeration system. . . . also used to identify
substitutes for scarce materials used for corrosion control in acid plants and
pollution abatement equipment. (TB/TSP, TEF 248, Case No. 9562, 8/T4)

I-7 Fusion welding workmanship standards: compiled for AEC and NASA Space Nuclear
Propulsion Office. . . . used by Gannett, Fleming, Corddry, Carpenter (Pennsyl-
vania), a major civil engineering firm, to develop acceptable weld methods and
to qualify welders for dam contractors. . . . saved about $250,000 on $50 mil-
lion Foster Joserh Sayers Dam project (Pennsylvania) for Army Corps of Engi-
neers. . . . current applications for Tioga/Hammoncd Lakes Dams, alsc part of
Corps program in Susquehanna River basin. . . . flood control and dilution of
acid drainage from coal mines. (Contact/DOD, TEF 86, Case No. 28LTL, 9/T4)

I-8 Heat shield coating for reentry vehicles: coating composition patented by
Emerson Zlectric C-o. (Misscuri). . . . fTirst market was space program appli-
cations; coating properties determined by qualification tests conducted for
NASA field centers, including Johnson and Langley. . . . coating sublimates
when heated and protects substrate from high temperature., . . . Emerson employ-
ees who developed coating formed Thermo Systems, Inc. (Missouri) in 19€7. . . .
TSI acquired patent rizhts on coating line THERMO-LAG. . . . ccmmercial market
for THERMO-LAG ir construction industry is growing very rapidly. . . .
reliable, effective, inexpensive fire reterdant coating that protects high-
rise building components, such as structural steel and electrical cables,
during fires. . . . signiricant advance in commercially available coatings

« « o Stractural steel coating .2-inches thick will give two-hour fire
protection comparable to four irches of concrete ccating. . . . applicaticns
include high-rise motels (Florida), a pharmasceutical building (Missouri), and
chemical plants (California, Texas, Colorado, Connecticut). (Personnel/
contractor, TEF 521, Case No. 104141, 10/74)

Other Relevant Examples:

B-11 (chemical plant design); D=9 (nuclear power plant design); G-10 {(airport
construction management); H~2 (LNG import facilities)

DRI-11/7%
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Key Issue

J. LAW EXFORCEMENT

Computerized police information systems: The first real-time police
camputer system was installed in 1964 for the St. Louis department.

In & 1971 survey of almost 500 police departments, 38.8% of the respond-
ing departments were using computers and 62.5% would be using computers
by 1974. Applications include police patrol inquiries on wanted status
of individuals or property ownership, automated traffic violation records,
patrolman dispatching, automated files for criminal investigations, allo-
cation and distribution of regular patrol units, and crime statistics.
The Law Enforcement Assistarce Administration (LEAA) has provided federal
funds to police departments for computer acquisition. Police efficienc;
has been improved in scme, but not all, instances. In addition, a con-
troversy exists over cost effectiveness of computer use. (J-1)



%=1
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J=2

J. LAW ENFORCEMENT

Videotape storage and retrieval system: computerized system developed for
Marshall by Ampex Corp. (California). . . . NASA waived patent rights on

key tape transport mechanism to Ampex in 1963. . . . improved and commercial-
ized by Ampex as Videofile System. . . . a single tape reel stores records
from 10 four-drawer file cabinets, video output is of professional quality

.« + . . total sales $23 million. . . . most sales to law enforcement agencies,
ineluding Royal Canadian Mounted Police ($1.1 million system in 1971), Illincis
Bureau of Criminal Investigations ($1.2 million, 1972), and Louisville Police
Department (Kentucky, 1973). . . . provides compact, automated fingerprint
file system used successfully in all installations and criminal history files
iincluding dhotographs) in some installations. . . . Canadian system will pay
for itself in 3 years by reducing cost of fingerprint searches. (Contractor,
TEF 226, Case No. 66201, 9/74)

Scientific and Technical Information Management System (STIMS): developed for
the Scientific and Technical Inforuation Office, NASA Headquarters, as a com-
puter software package for storing and retrieving bibliographic materials

« « + » Obtained from STIF vy the Law Enforcement Assistance Administration,
Dept. of Justice (District of Columbia). . . . became the primary operating
software for the National Criminal Justice Reference Service, a central com-
puterized information system serving the nation's law enforcement and criminal
Justice agencies. . . . NCJRS (tecame operaticnal in September 1972) has 30,000
registered users and performed over 300,000 searches in 1973. (Personal con-
tact, TEF 515, Case No. 103k02, 9/7L)

Systems analysis and computer modeling: developed for Headquarters by Jet
Propulsion Laboratory {California}. . . . used by JPL Public Safety Program,
under contract to Los Angeles Police Department, for requirement definition
and design of proposed city-wide emergency commend and control communications
system. . . . includes master radioc network plan, systems design for computer-
assisted dispatching, automated vehicle monitoring, automated mobile command
center, automated vrecinct command center, cut-cf-car communications network,
and detailed specifications for mobile digitel communication system. . . .
will be first totally integrated system in ccuntry {cost to install over $50
million). . . . Leing established under LEAA funding as model program. . . .
consortium of major cities established to facilitate subsequent technology
zraﬁsfer. (Contractor, Contact/contractor, TEF S1L, Case Nos. 103399, 103L00,
9/T4) :

California Four Cities Program: funded by NASA and NSF (since 1971) and managed
by Jet Propulsion Laboratory (California) to transfer aerospace-generated tech-
nology to local governments. . . . Aercjet-General Corp. providing Pasadena with
a Science and lechnolngy Advisor and technicel support. . . . Advisor used sys-
tems analysis to help Pasadena Police Department in selecting site for city
heliport used by police helicopter, in compiling operations manual for effec-
tive helicopter patrol, and in developing prcgram “hat reduced false alarms

from burglary/robbery detection systems by 40%. (Contractoer, TEF 512, Case

No. 101915, 9/7k)

* Denotes transfer case related to Key Issue.
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J. LAW ENFORCEMENT (CONT.)

Other Relevant Examples:

B-13 (OSHA noise regulations); D-1 (air pollution standards); E-2 (vehicle
emission certification); E-4, E-9 and H-10 (implementing air quality laws);
E-6 (legal evidence); E-7 (preparing environmental legislation): F-2 (OSHA q
safety regulations); G~5 (environmental lawsuit); I-5 (electrical code
reguirements)

DRI-11/Th
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Key Issue

K. HIGHWAY TRANSPORTATION

Highway sufety: Total economic loss due to highway accidents in 1972
wvas almost §19 billion. 1972 accidents caused 56,000 deaths and

4,850,000 injuries. Califoraia has largest number of fatalitins,
almost 10% of total. Accident rate per 100 million vehicle miles de-
creased from 5.5 in 1965 to 4.5 in 1972, an 18% reduction. (K-1)
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K-1

K-2

K-3

K. HIGHWAY TRANSPORTA™ION

Highway grooving: externsive research :~d testing at Langley (concept origi-
nated in England) to reduce airplane skidding on wet runways. . . . pavement
grooves tacilitate water runoff, improve contact between tire and surface,

and reduce hydroplaning. . . . Langley results were basis for new highway/
airport grooving industry with about $2 million annual business. . . . firms
include Pavement Specialists, Inc. (Texas), Cardinal Engineering (Pennsylvsnia),
Transportation Safety Systems, Inc. (Ohio), San Diego Concrete Cutting Co.
(California), Charles R. Watts Co. (Washington), and C. W. Hatcher, Inc. (Cali-
furnia). . . . over 25 states have contracted to have dangerous highway sections
grooved, . . . wet highway accidents on grooved sections reduced by about 60%

« + « . about 20% of acridents occur on wet pavement. . . . California Depart-
ment of Transgportation is leading user, with $8 mill_on total outlay; appli-
cations include 400 miles of freeway grooved in Los Angeles area. . . . General
Electric Co. (Ohio) produces artificial diamonds used in manu:acture cr groover
cutting blades. . . . GE actively promoting gcoving. {Contact/Langley,

TEF 168, Case Nos. 101917, 101919, 101920, 101921, 101922, 9/Tk)

Apollo Guidance Computer software: developed for Johnson by TRW Systenms

Te. s . » used by TRW Systems (California) to develop first, real-time

: ed traffic control system in U.S., SAFER (Systematic Aid to Flow
ng Roadways). . . . prototype TRW SAFER installed and operating in
9-mile square South Bay aree of Los Angeles County (California). . . . proj-
ect cost about $800,000; funded by U.S. Department of Transportation Urban
Systems Program (71%), County of Los Angeles (22%) end State of California
(7%). . . . more than 15% vreduction in millions of vehicle hours spe:nt waitin
at 112 South Bay traffic lights. . . . estimated total annual savings to motor-
ists using South Bay streets is $1 million. . . . projected tctal annual sev-
ings if SAFER were installed county-wide would be $50 million. . . . TRW
also installing SAFER ir Baltimore, Maryland (1,000 *raffic lights) and Cver-
land Park, Kensas. (Contractor, TEF 165, Case No. 103415, 8/74)

NASTRAN (NASA Structural Analysis Program): developed by Goddard for computer
analysis of aircraft and space vehiclies. . . . used by Ford Motor Co. (Michi-
gan) for design analysis of . ir, truck, and farm tractor components eince

1971. . . . more than 40 design engineers trained to use program. . . .

in_1 »nced design of every major component in these products. . . . savea two-
thirds of calculating time in achieving 60% improvement for component behavior
predictions. . . . reduced R&D time and cost, as well as development testing
costs (no valid cost savings figure available at this time). . . . General iq%
Motors Corp. (Michigan) recently completed develupment of design application

methods to facilitate WASTRAN use by design engineers. . . . progrem calibrated
with data from clder vehicles. . . . corporate effort aimed at widespread use
of NASTRAN in product design. . . . NASTRAN versatility and continued program

maintenance service from Langlgy are very important to Ford and GM, (Contact/
COSMIC, TEF 119, Case Nos. 105426, 103417, 9/74)

# Denotes transfer case related to Key Tssue.

IGNAL PAGR, IS
YUOOR QUALITY,
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K-k

K-5

K. HISHWAY TRANSPORTATIOK (COXT.)

Ssturn I/IB Systems Development Breadboard Facflity: installed and operated
for Marshall by Chrysler Ccrp. 3A1abaun$. . « . electronics design, computer,
systems, and quality prcduction experience at Huntsville Div. used to develop
nev products and prcduction line testing for most Chrysler cars and trucks

« « « o annual producticn 2 million units. . . . product appiications .nclude
hybrid circuitry in new sclid-state radios for Plymouth and Dodge lines, accu-
rate digital clock for Chrysler line, and ignition retarder to reduce emissicns
vhen idling. . . . more durable radio uses 20% of electricity previously re-
quired. . . . production applications incluae methods to produce reliable elec-
tronié ignition systems used in all cars and light trucks, automated electrical
viring test system for some car assembly plants, computerized system for autc-
mated testing of car distributcers and windshield wiper motors, and semiasutomated
test system for brake cylinders. . . . electronic ignition system is a major
improvement in car equipment, better car performsnce reduces emissions and
lowers maintenance cost. . . . 6C-second test of car wiring identifies whether
revork is needed. . . . 8,000 distributors tested daily at 60 secs. each, vwith
1C times previous &ccuracy. . . . brake cylirnders tested in 7 secs. {Ccntrac-
tor, TEF 507, Case No. 101927, 9/7Tk)

Combustior analysis computer program: developed by Lewis. . . . routinely

used by Genersl Motcrs Corp. {(Michizan) since 1970 ir combustion research for
automotive engines. . . . by modeling the engine combustion process, program
improved analysis of how pollutants are formed. . . . research results used

in various GM design ani development prcjlects. . . . used extensively by
Chrysler Corp. (Michigan) in ccmbustion aralysis for gas turbine engine develcp-
ment. . . . gas turbines will be Intrcduced ian 1975 automobiles. . . . lower
emissions and fewer mcving parts than standard piston engires. (Contact/Lewis,
TEF 463, Case Nos. 103409, 103410, 9/7k)

Other Relevant Zxamples:

A-1 and A-6 (autcmodbile products); B-9 (lubricant for car air conditioners);

E-2 (vehicle enission certification); H-11 (vehicle emission control)
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Active rilter circuit design method. . . . .
Advertising, television. . . . . . . . . . .
Air qualitymodels . . . . . . . . ¢ ¢ . o &
Air pollutior,
Automotile exhaust analyzer . . . . . .
Comtrol . . . ¢« ¢« ¢ ¢ v ¢ o o o o o o

Control sequence. . . . . . . « - .+ o o

Dispersal forecast. . . . . . « « . . &

Monitor . . . . ¢ ¢t 4 e e b e e e e

Monitoring. . . . . . L 4 e 0 0 e e .

Remote SsensOr fOr . . « « « o o = o « &
Aircraft components. . . . . .+ <« ¢ o « . o o
Alrcraft galley refrigeration system . . . .
Aircraft production quality controi. . . . .
Aircraft remote sensing prosram and imagery.
Airfoil design, Rogallo. . . . . . . . . . .
Airport construction . . . . . . . . . . . .
Airport construction management control room
Alaskan pipeline . . . . . . . ¢« . 4 . . . .
Alaskan pipeline safety project. . . . . . .
Alloy, precipitation-hardened steel. . . . .
Aluminized mylar . . . . . . « « . ¢ ¢ o . .
Aluminum plant mainterance . . . . . . . . .
Aluminum producticn quality cemtrel. . . . .
Anti-fog compourd. . . . . . ¢ . . . e . . .
Apollo Fuidance Computer Executive Program .
Apollo Guidarce Computer software. . . . . .

Apollo Vausgemen* Control Sfoom . . . . . . .
Apcllo Progrem, computer models for. . . . .

.

Apollo Frogram qua’ity assurance specificetions.

Architecture, geodesic design. . . . . . . .
Atlas-Cantaur rccket ccntrol system., . . . .
Automobile,
Engine research and development . . . .
Exhaust angalvzer. . « « ¢« « ¢« & &+ & o &
Design analysis . . . . ¢ .+ + ¢ v . . .
7as turdbine development . . . . . . . .
Production testing. . . . . . . . . . .
ProduCtS. o ¢ « s o = s s s s s o o o @
Battery-powered hand tocls . . . . . . . .
Rioda*ta management and modeling. . . . . . .
Biotechnolegy, diegnos<ic imaging. . . . . .
Burglary detecticn system false alarms . . .
Business machin: . « . . « « . ¢ . 00 .. .
California Four Cities Frogram . . . . . . .
Zarbon nmoncxide monitor, Skylab. . . . . . .

c-6
c-6
E-9

E-2

D-1, D=2, E-Y0,
E-T, H-10, H-11,
X-b, X-5
E-5

E-5

E-1, E-8
E-3, E-)
E-8

B-10
F-11
B-2, B-3
E-7

c-3

I-1

G-10

-6

H-12

F-3

c-5

B-2

B-b

c-2

D-3

C-9, D-3, H‘L’
K-2

G-1u

E-9

r-8

1-2

-5

K-S

E-2

K-3

K-5

K-bL

A-1, A-6, K-l
c-4

G-8

B2

J-l

A-3

G-9, J=b
E-1
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Certified Production Line. . . . . ¢ ¢ ¢« 4+ & 4 ¢ ¢ o v o e« s 2 « s o« & B
Chemical plant design. . . . + & ¢ ¢ ¢ ¢ ¢ ¢ ¢ ¢ o a v o s ¢ o a s s Bl
Chemical plant S&fety. . . . . « + o o ¢ s s o o« s s a = s s o o« o« s« » B=l2
Chemical processing equipment. . . . . ¢« ¢ ¢« ¢ 4 ¢ 4 s« ¢ s » « ¢« o « « B0
Chemical reactions, ncndestructive spot test procedure . . . . . . . . PFP-T, G-12
Chlorate candle OXYEEN SUDDIY. « = = « = = « o « « o« « = o + = = « « « C=-8
City emergency communications system . . . . . . . ¢« ¢ ¢ s s ¢ o o o o J=3
City management. . . . . . e o 8 s e s s e a4 s s s s e s s s s e a s G=10
City management systems and methods. . . . . . . . . . ¢« s ¢ ¢ oo s G9
City planning. . . . ¢ v &t ¢ ¢ ¢ ¢ ¢« o ¢ o s o s 2 s s s s oo oo oo G=9
Clean roorl teChNCINZY. =« . « + o« ¢ o = o o o = a s o s s s 2 o s s o o F=5
CIOthING « « « « =% ¢ « = « s o = o o« s s o + s 2 s o s o s o 20 o0+ C=5
Coal desulfurization . . . . . « ¢ ¢ & ¢ ¢ 4 = 2 s 2 s s s o = » » = » E=10
Coal nine reclamation. . . . ¢ ¢ ¢ ¢ o« 2 ¢« s 2 2 o = 2 o 8 s s o o +» o E=T
Combustion analysis computer prograns. . . . « . ¢ ¢ ¢ ¢« ¢ o o« o « « « D=1, D=2, H-11,
K-5
Combustion analysis for automotive engines . . . . . . c e 0 d . .« K=5
Cormunications sateliites. . . . ¢ ¢ ¢ ¢« ¢ ¢ ¢ o o o o ¢« s = « o« » «» o B=T
Composite meterials data . . . . « ¢ o ¢« « ¢ o 4 s o s o« o s + s o = o A=3
Compressed/freeze-dried 004 . + + o « + o o o o« « o s o o s o o o o o F=9
Computer complex, S1idell. + « « o o o = o ¢« ¢ o s o« o s s s + o s o « G=b
Computer equipment production, contamination comtrol . . . . . . . . . B=5
Computer raphicS. -« « « o« o « o« o o o s o o« o o s o s o o s 8 + o s+ C=6

Computer modeling, ermergency cormmnications system . . . . . . . . . . J=3
Computer modeling, health care planning. . . + « « + = « = » = « + « » G-8
Computer mcdels for ADcllo Program . . ¢« « o « o « o o o o =« « + - « o« E=O

Computer perivheral ecuipment. . . . . . ¢ ¢ « ¢ ¢ 2 4 o o + « o » + « B9
Computer pipeline control, cil and gas . . « . « +« « « ¢ « « « « o« » - H-b
Camputer production control, oil fields. . . v ¢ ¢ v+ 4 ¢ v « o « o . . H-k
Computer programs,
Apollo Guidance software. . . « « v ¢ « « 2 o o o « ¢« « o o » « » (=9, D=3, H-k,
K-2
Combustion analysis . . . o « ¢« ¢« « o o « a ¢ s o o ¢« s o o ¢« « o D=1, D=2, H-11,
K-5
ERTS-1 data analysis. . o + « o+ « « o o « o s o o s o o o s+ o« « « E=11, G-k
NASA PERT . &t ¢ 4 v ¢t t o o o o o o o s s o o o o o 2 s o o o o« 1=
NASTRAN, see separate listing
Scientific and Technicel Informetion Management System (STIMS). . J-2
Computer retail sales s¥stems. . . . . « . « & « s « o o o o s o o 2 . (=9
Computerized image enhsncement . . . . e e s s s s s e e e e o e« . Eal1
Computerized informaticn system, crimlna¢ record@sS. . . s o 4 o o a2 o o J=l
Construction, gesdesic SLTUCTUTES. . « + « + « o« s & s o s o o s o » o« I=2
Construction proflect scheduling. o o « v o o o o o o o o o s o o » o o 1=l
Consumer prodiact research. . . . . . . ¢« e e e s e s e s s e s - A=l
Contamination control, computer equlpmenf productlon e s e s e s e s . 2=5
Contamination control handbcok +» + ¢ « « « o o o ¢ ¢ s o o = « « o o « A<5, B=S57 F=i4
Contarination control managerment practices manual. . . . « o + . . . . F=5
Control system, Atlas—-Centaur rocket . . « + ¢« ¢ ¢ v ¢ ¢« o o v o v o » D=5

DRI-11/TM
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Control system design method, nuclear power plant . .
Controls, fluidic . . . & ¢ ¢« ¢ o ¢ ¢ 4 o & o o o o »
Coocling system for Gemini space suits . . . . . . . .
Corn Dlight . & ¢ ¢ ¢ v ¢« ¢ o o o o o s o o s o s o« &
Corporate planning. . . « ¢ . ¢ ¢« s ¢ ¢ o o ¢ a s o o
Correlation spectrometer. . . . . ¢ ¢ ¢ ¢ ¢ ¢ o o o &
Corrosion control, naterial substitutes . . . . . . .
Credit authorizations, computer terminals . . . . . .
Criminal records System . . « « ¢ « ¢ ¢ o « o s o ¢ «
Crops, orchard frost protection . . . . « « ¢ « ¢ & .
Cryogenic data handbook . . . + « ¢« ¢ ¢ & o ¢ o & o &
Cryogenic transfer system cooldowm. . . . . . . . . .
Dairy eguipment . . . . . . . 4 ¢ 4 4 4 e e 4 e s . s
Dam construction. . . . . « ¢ ¢ ¢ 4 ¢ e 4t s e 0 s s
Dam inventories . . . . . ¢« ¢ . ¢ 4t 4t 4 e s e e e
Data collection, real-time. . . . . « ¢« . 4+ ¢+ 4 ¢ . .
Data cormunication methods. . . . . « « . « ¢ & « ¢ &
Department store sales equipment. . . . . . . . . . .
Digital color television display. . «. . « . . +« « . .
Dispatch computer display system, electric power. . .
Dispatch computers, electric power. . . . . . . . . .
Display system, Mission Control Center. . . . . . . .
ER1S-1 data analysis, computer programs for . . . . .
ERTS-1 data ccllection system . . . . .« ¢ ¢ ¢ o o« . &
ERTS-=]1 imagery. . - « « + o s o o s ¢« o « o o s o o =
Electric gererators, gas turbine. . . « . . . . . . .
Electric motors . . . « «v + &+ o ¢ ¢ ¢ ¢ o s ¢ o o o
Electric power line inspection., . . . ¢« ¢ .« ¢ o . . .
Blectrical resistors, method to improve with hydrogen
Electronic strain gage. . . . « + « & « « « o ¢ e s
Electronics products, autcmobile. . . . « ¢ 4 o ¢ . .
Bmergency cormmand and control communications system .
Emergency comrmunications System . . . . « « « o & o »
Emergency food rations. . . . + « ¢« ¢ ¢ 4 o s e s e e
Energy conservation . . . . . . . 4 4 et e e 0 s s
Energy conservation equipment . . . . . . . . . . . .
Environmental planning. . . . « &+ o = o ¢ s s o o o
Environmental Protection Agency . . . . . . . . ¢ .
Environmental studies, comru*er modeling. . . . . . .
Butectic salts for low temperature batteries. . . . .
Expo 70, U.S. Pavilion. . . . . + & + ¢ v v ¢ v o o &«
Extravehicular liTe support sSystems . . . . + « « o =«
Fabric coverings. . « « v ¢ v o 4 o 4 o o & o o s o »
Fabric metallizing Drocess. . . . . 4 + &4 o o« o o « &
Fan noise reduction method. . . . . . . . . < 4 o .
Farm equipment. . . . . . ¢ ¢ ¢ ¢ ¢ ¢ ¢ s 4 e s e . .
Farm productivity . . - .« ¢ ¢« ¢ ¢ 4 4 4 e 4 e e e o
Farm tractcr design anelysis. . . . . . . + « ¢« « & &
Fatigue analysis methods, . . . .« . . . . + ¢« ¢« ¢« « &

D~5

F-11
E-T 'S
I-1

E-8

I-6

Cc-9

J-1

F-3

I-6

H-2

F-6

I-T

G-1

G-T

C¢-9, H-X%
c-9 .

D-L
D-3
D=4
E-11, G-L

E-6, G-2
5-6
B-9
B-2
A-6
F-8
K-k
J=3
J-3
F-9
H-10
c-1
G-5
G-1
G-6
F-10
I-4
G-13
I-L
c-5
B-13
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Fiberglass fabric. . . . . . . . . . ¢ .
Filter cassette for sampling particulate
Fingerprint records system . . . . . . .
Fire Retardant coating . . . . . . . . .
Fire safety. . . ¢ . ¢ ¢« ¢ ¢ 4 ¢ ¢ o« o »
Firefighting equipment . . . . . . . . .
Fireman's breathing apparatus. . . . . .
Fishing, tuna. . . . . . . . « « « ¢ & &
Flood control. . o . . . « . ¢« ¢« ¢« « . &
Flood control forecasting. . . . . . . .
Fluidic controls . . . . . . . . . 0 . .
Food rations, emergency. « . . « « « « &
Forest inventory . . . . . . . . +. + . .
Four Cities Program, Californis. . . . .
Fracture mechanics . . . . . . . . « . .
Fracture toughness tests . . . . . . . .
Freeze-dried food, . . . . . . ¢« « & . &
Frozen food thaw indicator . . . . . .
Fusion welding workmanship standards . .
Gas turbine automotive engine. . . . . .
Gas turbine electric generators. . . . .
Gemini Program, cooling system for space
Geodesic structure design program. . . .
Glass production . . + . .+ ¢ ¢ . 4 e .
Ground fault interrupter . . . . . . . .
Hand tools, battery-powered. . . . . . .
Hazardous gas analyzer for Saturn rocket
Health care planning . . . . « « + « .
Heat pipe technology . . . . . . . « . .
Heat pipe techneclogy, soil stabilizers .
Heat shieid coating for reentry vehicles
High temperature gas--ocoleé reactor. .

pcllutants. . . . .

High temperature gas-cooled reactor design . . . « + ¢« « « &

Home consumer products . . . . . . « « .
Home safety. . .« ¢ ¢« v ¢ ¢ ¢ ¢ &« o o o &
Horticulture, crchard frost protection .

e » & 2 e o e s s o

e« o s v e 8+ e s o

Hospital construction, allccation of federal funds . . . . .

Hospital services. . . . . e e e e e
Hot tapping methcd for plpes e e e e e
Housing. . « . . ¢ v v o v v v o o s . .
Housing and Urban Develcpment, Operation
Housing, prefabricated . . . . . . . . .
Hydroelectric power plant scheduling . .
Hydrologic survey. . . +« « + « & + + & &
Industrial monitoring system . . . . . .
Industrial safety. . . « + + + + o« « « &
Inert-gas welding enclosure. . . . . . .
Inflatablie/nontippable 1ife raft . . ., .

B-10, D-6, F-2
F-9
F-10
1-7
K-5
B-6
F-11
I-2
B-9
1-5
-k
E-2
-8
C-1, B-6
-6
1-8
D-5
D-7
c-b
I-5
F-3
-8
G-8
H-8
I-2
1-3
1-3
G-7
G=2
Al
G-12
B-7
c-7
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Infrared scanner and television display. . . . . . . . . ¢ ¢ ¢ .« .« . A=l, B=2, H-T
Instrumentation electronics for Saturn rocket. . . . ¢ ¢ ¢« « s ¢« s « « I=5
Insulation technology for Saturn rocket. . . . . & « o« ¢« = + o o « » « H=3
Irreversible Warmup Indicator. « « ¢« + « v o o ¢ o o o 2« o s s s s « » F=10
Lake eutrophication Drogram. . . . . « ¢ o « « o o« s s o ¢« « s o o + « E=11
land use ManNAZeMment. . . . ¢ .+ . . 2 o s o 2 s s s s s s e o e e .« G=5
Land use pPlanning. . « « + « 4 o ¢ o s o o o 6 s a2 s s s e s e s o s o G=2
Lav Enforcemert Assistance Administration. . . . . . . . .. ... 0. J=2,J=-3
Lav enforcement information system . . . . . R £
Legal evidence, Supreme COUrt. . +« ¢ o + « o o s o o « a =« o o o o « +» E=6
Legal settlement, land use management. . . . . + . ¢ ¢ 4 2« s o o s s+ G=5
Life raft CABNOPY « « + = = « ¢ o o s o 2 ¢ 2 o o s s s s s o s a s o« o C=5
Life raft, inflatable/nontippable. . . ¢ « ¢ ¢« « 2« ¢ s o « = o o« s o« o C=T
Life support systems, extravehicular . . . . . « (. ¢ ¢ . ¢ ¢ o o o o G=13
Liguefied natural ges import terminals . . . . . . . .+ ¢ ¢ ¢ o o o . . H=2
Liquefied natural gas storage facility design. . . . . . . . o ¢« o . . I-6
Liquefied natural gas storage tankS. . . . « + « « « o o « o ¢ o+ s + o H=3
Liquefied natural gas tankers. . . . . . + + ¢« ¢ ¢« ¢ ¢« v ¢« s e+« . . B10, E-3
Lov temperature construction designs . . . . . . . ¢ 4 v 4 e e 2 2. . I=-6
Lubricant deposition Process . . ¢« « 4 « + « o o s s s s s s s s s o .« B9
Lubrication handbook . . . . & ¢« ¢ ¢ o ¢ « o o o o s s s « « =« » o » o« H=10
iunar module rocket engine test faeility . . . . . . . . . . . ¢ .. . E-10
Machine tool CONErOlS. « = = v« « « o « o = = o s s s s« s s o s+ « « . « BB
Management control room, airport construction. . . . « . . . . . . + « G=10
Management Control Room, APOlIO. -« « . ¢ + o « ¢ o« o s o o o o « o » « G=10
Management method fcr RED Drograms . . ¢ ¢ ¢ o &+ o o o 2 o o o » o « « A=2
Management practices manual, contamination conmtrol . . . . . . . . . . F=5
Munagement systems and methods for cities. . . . . . . . . ¢ ¢ . . . G=9
Mapping for state resource Man8ZeMENT. . . + « + 2 » o o o o o « o o « G=2
Materials (nonmetallic), See specific type (e.g., composite materials)

Meat tenderness *€SLer . . . « + o « 4 & 4 4 o s s s s s e e s o s .. P8
Medical diegnosis equipment. . . o &+ ¢ « o + o o o e o s ¢ o o s s s . B=2
Medical facilities . . ¢ & & & ¢ 4 4 4 o ¢ o o o s s o o o o o o s s . I=2
Method to improve electrical resistors with hydrogen . . . . . . . . . A=6
Microbiological heBndboOK « « « « -« v v ¢ o 4 o s 4 s s 4 s s s s 4 . F=6
Microelectronics prcduction ouality ASSUrancCe. . « « ¢ « o o » o« o o » B=l
Microwave CODDONEN® S . + « & « o o o o o o o o o a s o o s o s s o o o B=7
MiZitary personnel records restoratiomn . . . .« ¢ ¢ ¢ s o . 0 s . . . . G=11
Minority affairs programs. . .« « + o ¢« + « o o s v o o e o 0 s o 0 e . I-1
Movie camera film. . . . . . .« e e . . e s s s s s s s s o . B=9
Muitiplexer circuit for Saturn rocket instrumentation e+« s 4 e « . Ael, H=5

LY

Mylar. . . . . . e o2 1,
NASA PERT computer prozram T €
NASTRAN,

Automotive design . . . . 4 ¢ i 4 e e s v e e s s e s e e 0 e s . K3
Farm tractor GeSifm + + v « ¢« « « o o « s = o s s o s o s o o o+ K=3
Nuclear power plant design. . . . . e e s s s 4 s e s e e e s+ D=9
National Criminal Justice Reference Service e £
Nstional Eutrophicaticn Survey . . . . « v + v ¢ ¢ ¢ ¢ ¢« o = s o « + . E=11
National Marine Fisheries Service. . . . . + &« ¢ ¢ o s ¢ + s o o s+ o o F=1
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National Park Service user study . . « . « « ¢ &«
National Weather Service . . . . . . « « « o & &
Natural resources inventory. . « « « « o« o « o o
Rickel alloys, surface finishing method. . . . .
Roise pollution, fan ncise reduction method. . .
Nondestructive spot test procedure . . . . . . .
Nondestructive testing handbook. . « ¢« « ¢ &« o &«
Nondestructive testing techniques, ultrasonics .
Nondestructive ,testing training manuals. . . . .
Nonmetallic materials. . . . & ¢ ¢ o o & o ¢ o &
Nuclear fuel production quality control. . . . .
Nuclear powver plant desigr . . « ¢« ¢ « & ¢« ¢« &
Huclear power plant eguipment design . . . . . .
Nuclear safety . . « ¢« ¢ o o ¢ o o o o = » o s »
Office equipment . . . . . ¢« & ¢ ¢ ¢ s ¢ 4 o .
Offshore oil and gas production. . . . . . . . .
0il and gas pipeline control . . . « « « & & . &
0il and gas production, offshore . . . . . . . .
011 field production . . . « « & & o« ¢ o & o . o
0il field producticn control system. . . . . .
N1l refinery safety. ¢« « ¢ ¢ ¢ ¢ o o o o & o o &
Optical alignrent training msnual. . . . . . . .
OSHA noise regulations . . « + &+ &« ¢ o o « o o &
Parcel corter, automated . . . . . . . . . . . W
Particulate pollution menitering + @ 0 ¢ @ ¢ . .
Petrochemical plant maintenance. . . . . . ¢ .
Fharmaceutical production. . + ¢« ¢ ¢ ¢ &+ « o o &
Pharmaceutical research. . « « « v ¢ ¢ ¢« « & & &
Photography, movie camera film . . . . . . . . .
Pipeline monitoring and control system . . . . .
Pipeline safety. . v v v v ¢ ¢ v v o o 4 v o s .
Plant maintenance,
Aluninum. + « v ¢ ¢ o o « ¢ o 5 o o o s s @
01l refinery. . . & & ¢ ¢ o« ¢ o o o o o o o
Petrochemical . . . . ¢+ ¢ ¢« ¢ ¢ 4 ¢« + o s W
Steel . . v it h s e e s e e e e e s e e
Plastic material . . . . . ¢« ¢ ¢ 4 ¢« o 0 v s e
Police helicopter cperations . « « « & ¢« v . . .
Pollution, See specivice type (e.g., air pollutien
Poliution contrel equipment. . ¢ v ¢« v v . ¢ 4 e
Poliution contrel, heavy metals. . . . . . . . .
Polyurethane insulaltion. « « « ¢ o o = o o & o &
Post office, autcmated parcel sorter . . . . . .
Power plant siting . . . . ¢« « ¢ « 4 o 4 4 4 .
Precipitaticn-hardered steel alloy . . . . . . .
Process contrel technolofy « v v v v o o o o o
Processing eguipment, chemical . . . . . . . . .
Product safety . . ¢« ¢« & v ¢ ¢ v e e s 4 e e e s
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G-6
c-2
B-6
B-13
F-7, G=12
B-4
B-3
H-9
I-4
B-2
D-9
D-6
D-8
A-3
H-1
H-b
H-1
H-4
H-5
H-8
A-7
B-13
G-T
E-3
B-2
A-5S
A-2
B-9
H-5
H-12

B-2

H-7, H-8, H-9
3-2, H-T

B-2

I-3

J-4

1-6
=1
H-3
G-7
G-2
F-2
57
B-10
F-2
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Productivity in weaving mills. . . . .
Protein flour production . . . . ¢« « « « & &«

Public safety. . . . . . . . . .

Pyrolytic synthesis of activated ~urbon. . e
Quality assurance consulting service . . . .
Quality assurance, microelectronics production . . .

Quality assurance specifications

AEC for nuclear power plants. .

Apollo Program. . . . . . .
Electrdc utilities. . . . .
Quality contrcl
Aircraft producotion . . . .
Aluminum production . . . .
Automobile producticn . . .
Nuclear fuel production . .
Steel pipe production . . .
Recreational equipment . . . . .

Recreational structures. . . . .

Recycling, petroleum refinery wastes .
Refrigeration system, aircraft galley.

Reinforced plastic structures. .

Reliability and quality assurance methods .

Remcte sensing . . . . . . . . .
Remcte sensing aircraft . . . .
Remote sensing, satellite. . . .
Remote sensor for air pollutants
Resource menegement. . . . . . .

Restoration of water damaged records .
Retail sales, computerized cash registers.

River sedimentation analysis . .

.

River stage modeling and forecasting

Rogallo airfoil design . . . .
Rutber products industry R&D .
Safety,

Chemical plant.

Fire. . . . . . .

Home. . . . . . . . . .« . .

Industrial. . . . . . .

Offshore ~il and gas production .

Cil refinery. . . . . .
Pipeline. . . . . . . . . .
Produet . . . . . . . . . &
Public. . . . .
Safety equipment, life raft
Satellite remote sensing . . . .
Satellite telemetry systems. . .
Satellite weather 3Jata .

Satellites, See specific type (e g.,

s s »

¢ o @

veather

L Y

.

satellites)

A=l
F-l
G-4, G-9
G-1
D-8
B~1

D-8
D-8
D-8

B-2, B-3
B-4

K-k

B-2

B-3

A-3, C-2, C-3
C‘SQ c‘To F‘Ry
F-9

I-2, I-h

I-3

F-11

I-3

E-1

c-3

E-T

E-6

E-8

G-7

G-11

c-9

5-6

G-6

C-3

A-1, B-2

B-12
=13, I-8
I-5

G-12

4-1

H-8

H-12

F=2

G»h, G-9
=7

E-6 4
E-h, G=3
E-5
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Saturn I/IB Systems Development Breadboard Facility.

Saturn rocket,
Hazardous gas analyzer. . . . . .
Instrumentation electrecniecs . . .
Insulation technology . . . . . .
Monitoring system . . .
Scanning Electron Microscope . . . . .

s s s e

-

»

Sclentific and, Technical Information Management System

Sewvage sludge disposal . . . . . . . .
Sewage system excavation . . . . . .
Sewage treatment . . . . . . . . . ..
Skylab carbon monoxide monitor . . . .
Skylab photography . . . « « . « « + .
Slidell computer complex . . . . . . .
Solid waste dispcsal . . . . . . . . .
SPACE blanket, . . . . +« « « ¢ « & & &
Space simulation chamber . . . . . . .
Steam generator design, electric power
Steam turbine design . . . . . . . . .
Steam turbine maintenance. . . . . .
Steel pipe production quality control.
Steel plant maintenance. . . . . . .
Strain gage, electronic. . . . . . .
Strain gage transducer . . . . . . .
Structural coverings . . . . . . . .
Structural stability on permafrost . .
Structures, reinforced plastiec . . .

.« o s o

-

Surface finishing method for nickel alloys

Survival equipment . . . . . « e
Systems analysis and computer mode*lng
Systems analysis for police operations
Systems management for cities. . . . .
Systems safety technology. . « + + + &
Teleretry systems, satellite . . . ., .
Television advertising . . . « e e
Television -ompenent nroduction. ..

Tenderometer . . . « ¢ « v « o+ « o o
Therma). exparsicn properties handbook.

Traffic contrci system . « . .+ « « + &
”*a”i" deliqy reduction. .
T™ina fishing . . . . v e e

Ultrasonic nondes*rucfvve te ing. . .
U.S. Army Corps of ZIngineers . . . . .
U.S. Department of Agriculture . . . .
U.S. Department of Defense . . . . .

U.S. Department of Transpcrtaticn, Urban

U.S. Geological Survey . . . . e
Urban managment systems and mefhods
Urtan planning . . . . . . . . .

.

.

.

.

Systens

-

G-T, K-k L}

E-2

I-5

H-3

A-k, H-5
B-1

J-2

G-1

I-6

G-1

E-1

G-5

G-6

G-1

c-5

G-11

D-7

D-6, D-T
D-7

B-3

B-2

F-8

F-8

I-b

H-€

I-3

B-6

c-7

G-8, J-3
J-4

-9

H-12
E-L, G-3
c-6

A-5

F-8

B-11

K-2

¥-2

F-1

B~3, B-k
G-k

E-T7

3-1, 1I-3,
K-2

~-3, G-5, H-1
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Videotape storage and retrieval‘system .

Water pollution,

COntl'Ol e & & & & s s s e & = =

Monitoring. . . . . . . .
Water quality analysis . . . .
Water quality models . . . . .
Water resources management . .
Weather satellite data . . . .

Weather satellite imagery and ground

Weld strength prediction method.

Welding enclosure, inert-gas .
Welding torch, portable. . .

. o

s s &

receiver.

Welding, workmanship standards . . .

J=1

G-1, H-1, I-7
E-6, E-1d, G-3
E-11

E-9

G-3

E-5

F-1

B-12

B-T

c-8

I-7
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Companies

Aerojet-General Corporation (Celifornia). . « o « « o o o o o o . o« . G=9, J-4 °*
Algonquin ING, Inc. (Rhode Isiand). « + « « « « « o o s « o s o o « & H=2
Aluminum Company of Americe (Pemmsylvania). . . . . « « « + « « +» « . B=b, B-10
Alyeska Pipeline Service Company (AlaskB) . « « « o « « « « « o o« o » H=6
American 0il Company,

(Indiana). . « . & ¢ = o ¢ o 2 & o o o ¢ o o 6 « o o o « « o« +» H-8

(TexXBS). = = ¢ ¢ ¢ o & o o o o o o 2 o o o o o o s o o s o oo BT
Ampex Corpération (California). « « + ¢+ « ¢ ¢ 4 ¢ 4 o ¢ o o 4 ¢« o o o J=1
Andros, Inc. (California) . . e+ s s s e s s s s e e+ E=1
Arkansas Power and Light Company (Arkansas) T I
Armour and Company (I1lincis) . + « & ¢« v ¢ 4 v ¢« ¢ ¢« ¢ o s+ s o « o » F8
Artech Corporation (Virginia) . . . + & ¢« ¢ ¢ ¢ ¢ ¢ ¢ ¢« s o o« « &« » - F=10
Associates Corporation (Indiana). . « &« ¢« ¢« 4 ¢ & + + o « o o o o o o I=1
Atomics International (California). . e e e e e s e o v s e s s« D-€
Automation Industries, Inc. (“onnecticut) e e e e o o e s e s e e e . B3
Babcock and Wilcex Company {Ohio) . . . . . . . + ¢« v ¢ ¢« « v « . « . A=3, D=2, D=6,

D-7

Ball Brothers Research Corporation (Colorado) . . . . « « « « « « + « B=9O
Bardons and Oliver, Inc. (Ohio) v « & « v & ¢« 4 o o o ¢« ¢« « s+ » « o« + B8
Beckmen Instruments (Califormie). . . v &« v o ¢ ¢ o o ¢+ o o o o o o o E=l
Birdair Structures (New York) . « « « ¢ ¢ « o = ¢ s s o o + o« s o o . Ih
Black and Decker (Maryland) . O o 28
Cardinal Engineering (Dennsvlvania) o §
Chicago 3ridge andé Iron Company (Illin01s). e ¢ e e s e e e e e e s . H=2
Chrvsler Corporation,

(Alabamad. .+ . ¢ v « « ¢ ¢ ¢ o 4 e s s s s e s s s s s e+ s+ E=2,G-T, K=b

(California) . . & v & v 4 ¢ 4 4 & 4 4 e e e e s e e e e e e . E2

(Michigan) . . . . e e e b e e e e e e e e e e . e . E=2,K=5
Cleveland Electric ‘llum‘natlug Company (Ohio) t + et e s 4 e s o+ Dl
Columbia ING Corporation (Maryland) . . . ¢« v &+ ¢ « + ¢« o « « o » « « He2
Combustion Engineering, Inc. (Tennessee). 6t e e s s s s e s e s s oo D=6, D=7
Commonwealth Edison (Illinois). . . et s e e o s s e e e 4 s e e D8
Computer Image Corporation \Colorado) P o
COMSAT (Distriect of Columbia) . e - N
Con3zolidated Edison Company (New YOrK). o « o« 4 o « o o o o o o o o o« D=1
Consolidated System ING Company (Maryland). . S . )
Continental Qil Company (California and Louisians). . . . . . . . . . H=L
Deere and Company (I1limois). . & v v & v v o v 4 o = . o o o o o« o+ F=2
Distrigas Corporation /Massachusetts) . . . « « + ¢ v ¢ v ¢ &+ &« « & . H=2
Dome Emst Corporation (New YOrK). « « v &« v o v o o s o o o o o« o o I=2
Dynarad, Inc. (Massachusetts) . .« + . « v + o & o ¢ ¢« o s o o o + » o B=2
Farth Satellite Corporation (District of Columbiaj. . . . . . . . . . E=7
Eastman Kodak,

(New York) . e

(Tennessee). . . e ¢ 4 4 « s s « e s « . B=ll, B-12
Edwards Engineering Corporatlon (New Jersey) T . 5 X o)
Emerson Electric Company (M*sqouri) D 8.
Exxon Company (Texas) . . . e st s e e s 4 e e e e s 4 s e e s H=1, H=b
Florida Power Company (Florina) O .

DRI-11/7k4
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Ford Motor Company (Michigan). . « « « + « v o v o o o « ¢ o & o &
Free Flight Systems (California) . . e . e e e e e e e
Gannett, Fieming, Corddry, Carpenter (Pennsylvanin) e e e e e e
Garrett Corporation (California) . « v v v ¢ 4 v o ¢ = ¢ ¢ s o o &
Geiger-Berger & Associates (New York). e e et e e e e e e
General Atomic Company (Californial. « « 4+ ¢ o ¢ ¢ & ¢ o« « o o o @

General Electric Company,
(Florida) . . v v v o & o o s o s o s o s o o o o o v o o @
T (NEW YOTK) . &+ vt v e et e e e e e et e e e e e e e e e
00} - 1S

(Pennsylvania). . et s et e e e e e e e e e e e
General Metal Works, Inc. (Ohio) et e et e e e e e e e e e
General Motors Corporation (Mich1gan) . e v e e e e e

General Public Utilities Corporation (Nev JerseJ and Pennsylvania)
Getty O0il Company (Texas)}. « « « o o o ¢ o o o o & « o s o o o &
Goodrich Tire Compeny (Ohio) . e e e e e e e e s
Handford Engineering Development Laboratorv (Washlngton) e e e e
Hatcher, C. W., Inc. (California). « « ¢« ¢ v ¢ ¢ ¢ o o s ¢ s o o
Hopper, Inc. (Celifornia). . . . . . . e e e e e e e e e e
Houston Lighting and Power Company (mexas) e e e e e e e e e e
Innovative Foods (California). « ¢ v o & & o o o o o o o o + & «
Isothermics, Inc. (New JersSe¥) « « « o o « o s o o o s o« o o o &
Kennecott Copper {Utah). .. et et e e e e e e e e e
Kentucky Electronics, Inc. (Kentucky) e et e e e et e e e
King-Seeley Thermos Comparyv (Mlchlgan) e e e e e e e e e e e
Kraftco Corporation (I11inois) . .+ v v v v © v ¢ v o o o s o s o &
KVB Engineering, Tne. (California’ e e b e e e e e e e e e e e
Lockheed Missiles and Space Company (Californmia) . . . . . . . . .
MAPCO, Inc. (Oklahoms) . . e e e e e e e e e e e e e
Mason & Hanger-Silas Vason Conpany (Kentucky). e e e e e e e
Materials Systems Corporation (Celifornia) . . e e e e e e e
McDonnell Douglas Corpcration,

(Missouri). . . . ¢ & v ¢t e v it t et e e e e e e e e s

(Washingtonj. . . . .« v 0 v v v v o b e b e e e ey

McGregor-Doniger, Inc. (New YOrk). . « . « v ¢ ¢ o o o o o o o o
Mecheaics Research, Inc. (California). + « « « v o o o « o « « « o
Midwest Research Institute (Missouri), . . « « « « « o o o « o + &
Mobil 0il Corporaticn,

(California, Oklahoma, Pennsylvania and Louisiana). . . . .

(New Jersey). v v v v v v v v e v e e e e e e e e e e e e
North American Rockwell Information Systems Company (Californias) .
Northrup Corporation {California). . . e e e e e e e e e
Ortho Pharmaceutical Company (lNew ersey) . e e e e e e e e
Owens-Corning Fiverglas Corporation {Rhode Tsland) e e e e e e
Pavement Specialist, Inc. (Texas). . . . e e e e e e e e e
Philadelphia Electric Company (Pennsylvan*a) e e e e e e e e
Philco-Ford Covporation (Texas). . . . . v v v « ¢ v v o « o o o »
Phillips Petroleum Cumcany {Oklahoma). e e e e e e e e e
Pillsbury Compeny (Minnesot@). . . v v v v v o v s s v s s 0 s . s
Public Service Company (Colorado). + v v v o o o s o o o o o s
Public Service Company (0klahome), v v v v v v v v o o o o o &

“GINAL PAGE
¢ POOR QUALITY

K-3
C-3
I-7T
F-11
I-k
D-5, D=6, D-T,
D=9

D-8

D-6, D-7
K-1

E-4

E-3

K-3, K-5
D-3
H-)

A=l

D-9

K-1

F-3

D-1, D-L
F-9

C-1

B-13
A-S

C-5

F-6, P-7
D-1

G-9

H-4

I-6

I-3

G-11
H-6
c-5
H-12
G-10

A=k
H~9
D-b
G-9
A-5
I-4
K-1
D-k
D-l
H-11
F=5
D-S

D-3
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Military Personnel Records Center (Missouri). . . . . . . .
Nationel Marine Fisheries Service (Califcrnia). . . . . . .
National Weather Service (Louisiana}. . . . . . « ¢ 4 « . .
Tennessee Valley Al hority (Tennessee). e e e e e e
U.S. Army Corps of Engineers (Tenre.see). e e e e .
. Department of Agriculture Research Center (Lou151ana)

. Department of the Interior (District of Columbia).
. Geological Survey,
(District of Columbia and Louisiana) . . . . . . . .

(Florida). v v v v ¢« v o o o o o o o & e e e e e
U.S. Postal Serwsice (Illiaoi*, New York, and Nor*h Car Yina).

State and lLocal Government

S .
.S. Department of Agriculture/University of Missouri (Missouri)
S .

S

Comprehensive Health Planning Council of Los Angeles (lelifornia)

Department of Economic and Community Development (Ohio)

Department of Labor/Occurational Health Department (New York)

Department of Natural Sesources (Georgia) . . . . . . . . .
Department of Natural Resources (Utsh). . . . . . . . . . .
Department of Transportetion (California) . . . . . . . . .

Highway Department (Colorado, Florida, Georgia, Idaho, Illinois,
Indiana, Louisiara, Maryland, Minnesota, Missouri, Nebraska,

Nevada, New Jersey, New York, North Dakota, Ohio, Oregon,
Pennsylvania, Rhode Island, Texas, Virginia, Washington,

West Virginia, Wisconsin). . . + ¢« « v ¢« v v v v 4 o 4
Houston Fire Department (Texas) . . . . . e e e e e e
I1linois Bureau of Criminal Investigations (Illinois)
Indiana legislature (Indiana) . . . « + . . . . e e e
Los Angeles City Department of Water and Power (California)
Los Angeles County (California) . . . e e e e e e e e

Los Angeles Fire Department (Callfornll) e e e e e e

Lcs Angeles Peclice Depar<ment (California). . . . . . . . .
Louisville Police Department (Kentucky) . . « « « « « + « .
New York City Fir- Lepartment (Jew York). . . . . « « « . .
Orange County Sanitation District (California). . . . . . .
Pasadena Police Department (California) . . . . . « ¢ « « &
South Band Alrport (Indiana). « ¢ ¢ v v v v v v v o v v v .
Texas Water Development Board (Texas) . . + « &+ v o o « o« &

Educational Institutions

Caltech/Jet Propulsion Labcratery (California). . . . .

Purdue University (Indiara) . + + + v ¢« v v ¢ v & v o o« o &
University of Utah (Utah) . . « & « v « v v v v v v v o o W
University of Verment {(Vermont) . . v v . v v v« o « o & &

G--11
F-1
G-6
D-8

F-l
F-6
H-12

H-1
G=3, G=5
G-7

G-8

G-2

G-12 -
G-2
G-2
K-1

K-1
G~13
J=1
E-7
D-1
K-2
G-13
J=3
J-1
G-13
G-1
J-b
I-1

fe4
-

E-11, G-1, C-8,
G=9, 5=3, J=L
E-7

G=2

k-6
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Pyronetics. Inc. (California). . . O o 8.
Rockwell International Corporat*on (California) .« e+ e 4« e s o« s« He3
San Liego Concrete Cutting Company (California). . . . «. ¢« v « & ¢« « . K-l
SCI Systems, Inc.,
(Alabama) . & & v« 4 ¢ 4 s 4 b e s e s e e e s e e e e e s e A<l I-5 4

(Texas) « « « o « « « o« D . O
Science Applications, Inc. (California) e e e e e e e e aes G=9
Shell 0il Company (Louisiara)}. . . e o s o v s s e e s . o HM
Southern California Edison Company (California) T 2 X
Syrione .S, ITne. (Celifornia) . v v ¢ v v o ¢ ¢ 4 4 s s 6 4 s s 0. o I21
Texts Instruments (TeXBS5). . v v « o « « « o o « « o o o+ = o o o & » « Bl
Thermo Systems, Inc. (Missouri). . . P O .
Transportation Safety Systems, Inc. (Ohio) T &1
TRW, Inc.,

TRW Industrial Operations {California). . . . « ¢ ¢ ¢« ¢« o o « & = +» D=3

TRW Controls (TeXa8S). « + « o o o o « o o o o o o o o o « s o o « « D=3, UL

TRW Data Systems {Californi@) . v« « v v« « & v v o o 4+ o« s o« o o« » « C=9

TRW Systems, ’
(Californil). « « « v & v 4 o o & « ¢ + s o s s + o o s o« o+« C=-9, E-9, E-10,

K-2

(Kansas and Marvland) . . . « « « « ¢ « « % e o s o o s o o+ o o K2
{Texas) . . . . T ST &

The Upjohn Company (Michlgan) . Gt et e e e e s e e e e e e . A2

Watts, Charles R., Ccmpany (Wasxington) e . |

West Point-Pepperell, Inc. (Georgia) . . .« « v « ¢ v ¢ ¢« o ¢ o v o « « A<h

Western Fire Equipment Company (Caiifirni@d). « « @ v ¢« ¢ « o o s » o o C=2

Westinghouse Corporation {Pennsylvania). . . . + + « « « ¢« o « « « . » B=6, D=6, D=7,
D-9

Winslow Company (Florida). . . « ¢ v v ¢ & ¢ o o o o o o = o o o o« s+ o« C=T

Xerox Data Systems (Califernia). + « ¢ ¢ ¢ + ¢ ¢ ¢+ 4 o ¢+ ¢« o o » o« s » BS

Zeller Corporation (Ohin). . u v v 4w v o 4 4 4 wa o o o o s s s » » + A=6

Indﬁstry Associaticns

American Petroleu. Institute (TexaS) . . . « « v ¢ v o &+ o o o ¢ o o o ‘=i
Offshore Operators Committee (Louisimna) . . . . + « « « « & « o o o« » H=1
Penasylvania-llew Jersey-¥aryland power Poole. + « & o o « o 4 « o o + o D=l

Federal Covernment

Atomic Energy Commission (District of Columbia). + . « « + ¢« « « . . . D8
Bonneville Power Administration,

(Oregom). . v v v v i i e e e e e e e e e e e e e e e e e . GeT
(Washington). . . . e 4 e e s o s e e e s s « . D=3
Environmental Protection Aﬂency (Orezcn) . S A B

Food and Drug Administration (District of Columbia) e 4t s+ s « s ¢ o « F=5
LFAA/National Criminal Justice Reference Service
(District of CoOlumbial)e & v v v v v o v o 4 s e e e e e e e . T2

DRI-11/Th
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International
Barringer Research, Ltd. (Canada). . . . . . .« v e .

Compania Shell de Venezuela (Venezuela). . . . . . .
Depertr:nt of the Environment (Canads) . . . . . . .

Imperial 0il, Ltd. (Canada). . . . . . . . e e e e
National Tranian Qil Company (Iran}. . . . . . « . .
NHK Spring Company (Japan) . . . . . . . . . e e e e
Ontario Bydro (Caneda) . . . . . . . « . .. e e e e

Roysl Cenadian “ .ed Police (Canada) . . . . . . .
Wanner-Isofi Company (France). . . « « « « ¢ o o & .

E-6
H-l
G-3

H-b
H-3

J-1
H-3



STATE INDEX

Alabama

Hazardous gas analyzer for Saturn rccket (Chrysler Corp.). . . . . E-2
Instrumentation electronics for Saturn rocket

(SCI Systems, I0C.) « = ¢« & ¢ ¢ ¢« ¢ o o o = o s o o o s o s + 1=5
Multiplexer circuit for Saturn rocket instrumentation

(SCI Systems, INC.) . + ¢ & & ¢« o o« © ¢ v o o s o« o s s+ o o« A=b .
Saturn I/IB Systems Development Breadbnard Facility

(Chrysler Corp.}. = « « v v v v o & ¢ ¢ o o e s o o o o s o e GT, K=k

Alaska
Computer models Tor Apollo Program . . . . . . ¢« ¢« ¢ 2 ¢ « « » « « E=9
Heat pipe technology (Alyeska Pipeline Service Co.). . . . . . . . H-6
Arkansas *
Apollo Guidance Computer software {Arkansas Power and
Light Co.)e ¢ v v o ¢ 4 4 v o o o st o s o o s o = s o s o = o « D=3
Slidell computer COMPLeX « « + s o o o o o+ = = = = = 4 4+ = 2 = « « G=6

Anti-fog comrcund (Western Fire Equipment Co.) . . . . . . . . . . C=Z
Apollo Guidance Cczputer sofiware ‘Continental 0il Co.;

Los Angeles Ccunty; “obil 21l Corp.; TRW Data Systems;

TRW Industrial Jperations; TRW Systems) . . . . . . . . . .« . . C=0, D=3, H-L,

K-2

Atlas-Centaur rccket control system {(GCeneral Atomic fc.) . . . . . D=S
Chlorate candle cxygen supply (Pyrcnetics, Inc.} « « « « « « . . . (-8
Combustion analysis computer programs {(XV3 EZngineering, Inc.;

Southern California Zdison Co.; Los Angeles City Department

of Water and FOWET! . . . & v ¢ « v v & o o o « « o o =« o « o o« D=1
Compressed/freeze-dried fcod (Innovative Foods). - . . . . . . . . F=9
Computer models "or Apolloc Program (T%W Systems}) . . . - . . . . . E=Q
Computerized image enhancement (Jet ®rcpulsion Latcratcry/

Caltech). . . . . & & & & i i e i i e e e e e e e e e e e e .. E-11
Contamination ccntrol handbock {Yerox Data Systems). . . . . . . . B-S
Cooling system “or Gemin: cpace sui*s [“arrett Ccrp.). o . . . . . PF-l1
Digital color television display (Ncrth American Hockwell

Informaticn Systems Co.). v v & v v 4 4 o o o o = o o o o o « o« D=
Fatigue analysis methcds (Zeneral Atomic Co.). o v o . . o .+ . o D=7
Fireman's breathinz apparatus (Lcs Angeles Fire Tept.i . . . . . . =13
Four Cities Program {. et >ropulsicn Latoratory/Caltech;

Northrup Corp.; Aerojet-General Corp.; Lockheed !iissiles

and Space Co.; Science Applicaticns, Inn.; Pazadena Police

.- 7 - O e
Fracture tcughness tests /Atomies International; General

Atomic Cc.) .~ . . . o . .. . .. . D=6

Hazardous gas analyzer Tor Caturn rocket {Chrysler Cerp.). . . . . E=2
Feat shield coating £or reentyy vehicles . v . « « o« o « o o« « « . 1=B
Highwv.y grooving (Dept. o Transpor-aticn; Sar Dieges Concrete

cutting Co.; C. W. Hatoher, Inc.) . v v 4 4 ¢ 0 v 4w e e e . . K21
insulation technolzgy for 3aturn recket !(Rockwell

Internaticnal Corp.). & o v v v . v 4 e e e e s e s+ w s e+ s H=3

:J{IGmAL PAGE
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STATE INDEX (CONT.)

California (Cont.!}

Lunar module rocket engirne test facility (TRW Sy
NASA PERT computer program (Systonetics, Ine.).

stems).

NASTRAN (NASA Structural Analysis Program) (General

Atomic Co.). . .+ . ¢« ¢« o o &
Precipitation-hardened steel alloy

(Yopper, Inc.

) R

Pyroiytic synthesis of activated carben (Jet Propulsion
Laboratory/Caltech; Orange QOunty Sanitation District)
Reinforced plasiic strustures (Meterials Systems Corp.) .

Remote Sersor f{or air pollutants. . . . . . . .
Rogallo airfoil desien {Free Flight Systems;. .

Skylab carbon monoxide monitor (Andros, Inc.; Beckmar

INSEYUmeNtS) . v v 4 v ¢ . e s e s e e e e .

Systems analysis and computer medeling (Jet Propulsion
Laboratory/Caltech; Ccmprehensive Fealth Planning
Council of Los Angeles; Los Angeles Police Dept.). .

Systems safety technology (Mechanics Research, Inc.). .

Videotape storage end retrieval system {Ampex Ccrp.). .

Weather satellite imagery and ground receiver (X
Marine Fisheries Service). . « « « v v o « .

Coloredce
Active filter circuit desizn method (Computer Image Corp.).
Atlas-Centeur rocket control system /Public Service Co.).

Heat shield coatirs for reentry vehicles. . . .
Highway grooving (Hirhway Dept.). . . . . . . .

ational

Lubricant deposition process (Ball Brothers Research Corp.)

Weether satellite data. . + + &+ ¢ o ¢ ¢ & ¢ o @

Connecticut

Heet shield coeating for reentry vehicles. . . .

Ultrasonic nondestructive testing technigues (Automation

« * & =

Tndustries, TNC.). v ¢« = = ¢ o« + = = o o« s o s « o o o

District cf Colunmbia

DRI-11/7k

Aircraft rexcte seasing program and imagery (Zarth

Satellite Corp.)} . . .« + & « &« + & v 4 4 . .
Apollo Program guality assurance specifications
Energy Commission) . . ¢ .+ + v ¢ ¢ . . e ..
Clean room techncloegry (Focd and Drug Admin.). .
Corputer models Tor Apollo Program. . . . . . .
Inert-gas welding encliosure (COMSAT). . . . . .
Re_iahility and quality assurance methods (U.S.
Survey). . . . . . . ..
Seienti€is and Tenhnical In“ormation “anagement
{(LEAA/National Crimiral Justice Reference Ser

(Atomic

Gecleginra”

Systenm (
vice! .

.

TIMS)

.sstems safety technolosy (U.S. Dept. of the Interior). . . . .

E-10
I-1

D-9
F-3

G-1
I-3
E-8
Cc-3

E-1

G-8, J-3
H-12
J-1

F-1

-6
D-5
1-8
K-1
B-9
E-S

I-8

B-3

J=2
H-12



STATE INDEX (CONT.)

Florida
Apollo Program quality assurance specifications (General
Electric Co.; Florida Power Co.) . = « « « « « « o« « o« o« o« » « D=8
ERTS~1 data collection system (U.5. Geological Survey) e v e o« G=3
Heat shield coating for reentry vekicles. . . . . . . . .. .. . I-8
Highway grooving {(Hignway DePt.). . . ¢ = « & v & = v ¢« ¢« « « o «» K=l

Inflatable/nontippable life raft (Winslow Co. ) N

Skylab photography (U.S. Jeological Survey) . O
Georgia

ERTS-]1 imagery {State Deot. of Naturel Pesources) . . . . . . . . G=2

Highway grooving (Highway Dept.). e e e e e e e e e e o . K-l

Multlplexer circuit for Saturn rocket instrumentation (West
Point-Pepperell, INC.) . ¢« « o &+ « o o o« o« o « =« « = « « « « « A-h

Idaho
Highway grooving (Highway Dept.). . « ¢« v ¢ ¢ ¢ ¢« 4+ o o s s o = = K=1
Illinois
Apolio Program quality assurance specifications (Commonwealth
EdiSON)e v v v 4« v o o« & & o o« o = « s = o o o a o s s s« « o DB

Cryogenic transfer system cooldown (Chicago Bridge and

Iron Coede v v i v 4 v e o o e o o s s s e e e e s e ee e e . H2
Eiectronic strain gage (Armour and Co.} . . . . « . « + + » . . . F=8
Fracture toughness tests {(Deere and Co.}. . « ¢ v v &« ¢« « « o o o P=Z
Highway grooving {(Sighway Dept.). . . . c e s e e s e e e e e s K-1
Microbiological handbock (Xraftco Corp. ) T,
Nondestructive spot test procedure (Kraftco Corp.). . . . . . . . F=7

Remote sensor €cr air pollutantS. « « « « + + 4 « = 2 + + « . o o E=B
Saturn I/IR Systems Development Breadtnard Facility
(U.S. PosStal Service). v v v v v = o = = 4 o v e e e e e e e G=T
Videotape storage and retrieval system {Illinois Bureau
of Criminal .nvestigationsj. . . ¢ ¢« « o+ ¢ ¢« ¢ o & = + s o« o « J=1
Indiana

Aircraft remote sensing rrogram and imagery (Indiana

legislature; Purdue Univ.) . . . . ¢ ¢ 4 4 v 4 v s+ o« ¢« o« o+« E=T
Highway grooving (Highwav Dept.). . . « « + v ¢ o + ¢« & o« o« « » « K=1
Hot *apping netho@ for pipes (American 0il o.) + + « . . . . . . H=8
NASA PERT computer prncram (Associates Corp.; South Bend

ALrport) . . . o o L . i e e e e e e e e e s e e e s e e e s I-

Kansas
Apollo Guidance Ccmputer software (TRW Systems) . . . . . . . . . ¥=2

Kerntucky

Contamination control handbook (Kentucky Electrenies, Ire.) . . . A=5
Cryogenic date handboox /Mason & Eanger-Silas Mason Co.). . . . . 1-6
Videotape storage ard retrieval system (Louisville Police

275 <2 2 s £ 8

DRI-11/74



DRI-11/T4

STATE INDEX (CONT.)

Louisiana
Apollo Guidance Computer softwvare (Continental 0il Co.; Mobil
0il Corp; Shell 031 Co.) v v v v & & 4« 4 4 + o o o o o o
Contanination control handbecok (USDA hesearch  .ter) . . . .
Highway grooving (Yighway Dept.). . . ¢ « « ¢« « ¢ ¢ & o « &
Reliability and quality assurance methods (Offshore
Operators Committee; U.S. Geological Survey) . . . . . . .
Slidell comruter complex (Naticnal Weather Service) . . . . .

land

Apollo Guidance Computer software (TRW Systems). . . . . . . .

Battery-pcvered hand tools (Black and Decker). . . . . . . . .

Cryogenic trfansfer system cooldown (Columbia LNG Corp.;
Consolidated System LNG CO.)e + o v o & ¢ o o = « o o o o &

Digital color television display (Pennsylvania-New Jersey-
Maryland pover poOl). . . v 4t 4 4 e v w bt e e e e e e e e .

Highway groovii; (ﬂlghvuy Dept.) « ¢ v o v h it e e e e e e

Massachusetts
Aluminized mylar (King-Seeley Thermos Co.) . . « « v « o « « .
Cryogenic transfer system cocldown (Distrigas Corp.) . . . . .
Infrared scanner and television display (Dynarad, Inc.). . . .

Michigan

Combusticn analysis ccmputer program {General Motors Corp.;
Chrysler Corp.) « v « « o o « « « o & C e e e e e
Hazardous gas anelyzer for Saturn rocket (Chrysler Corp. ) . .
Management method for R&D programs (The Upjohn Co.). . e .
HASTRAN (NASA Structural Analysis Program) (Ford Motor
Co.; General Motors COrPo)e v v + v « o o o o s o« o o = « 4

Minneso<a
Clean room technology (Pillsbury Co.). « v v v v v o v o v & &
Highway grooving (Highway Dept.) . . . « ¢ v ¢+ ¢ ¢ o o « « o &«

Mississippi
Slidell computer compleXx . . ¢ « ¢ ¢ o + o 4 o 0 s e s e 0 s

Missouri
Apollo Managerment Control Room (Midwest Research Institute).

Heat shield coating for reentry vehicles (Emerson Electric Co.;

Thermo Systems, INC.) +« v v v «v o o = « o o « o o o o o« « »
Highway grooving {(Highway DeDt.} . « v « v ¢« o o o o o o &« « &
Microbiological handbcok (USDA/Univ. of Missouri). . . . . . .

Slidell computer comrlex . . . . . . . . v e . . .
Space simulation chamber (“chnnnJl Douglas Cor . Mil1tary
Personriel Records Center) . « +v v v « « o s o o o o s + o+ @
Nebraska

Highway grooving (Highway Dept.) . . . v & + &« « « o & o « + &

F-4
K-1

5-1

K-2
C-b

He2

K~1

C-5
H.2
B-2

K-5
E-2
A-2
K-3

F-5
K-1

G-6

G-10
1-8
K-1
F-6

3-6

G-11

K-1



DRI-11/ThL

STATE INDEX (CONT.)

Kevada

~ Highvay grooving (Highway Dept.) . e e e e e e e ea.

Nevw Jersey

Apollo Guidance Computer software (General Public Utilities
Corp.). e e e e e e e e e e e e e e e e e e e
Contaminax1on controi handbook (Ortho Pharmuceutica. Co.). .
Digital color television display (Pennsylvanie-Kew Jersey-
Maryland power Pool). . . . « v« ¢ 4 4 4 4 4 e 4 s .o
Heat pipe technolcgy (Isothermics, INC.) ¢ v v v v v e e
Highway grocving (Highway Dept.) . . . . . . . . . . . . ..
Lubrication handbook (Edwards Enz‘ﬁee*lng Ccrp ) . e s e
Nondestructive testing training manuals {Mobil 0il Corp.). .

New York

Aluminized mylar {(McGregor-Doniger, Imc.). . . . . . . . . .
Combustion analysis corputer vrograms {(Consnlidated

EFAISON CO.) v v v ¢ ¢ o o v o o « o = o o o o o o s o o
Cryogenic data handbook. . . . . . ¢« ¢ ¢ v ¢ ¢ 4 ¢ ¢ o« o« o
Fatigue analysis methods (General Flectric Co.). . . . . . .
Fiberglass fabric {Birdair Structures; Geiger-Berger & Assoc
Fireman's breathing apperatus (Jew York ity Fire Dept.) . .
Fracture toughess tests (Zeneral Electric €c.) « « v « « « .
Geodesic structure design crogram (Dome East Corp.). . . . .
Highway grooving (Highway De,,.) e e e e e e e e e e e
Nondestructive spot test procedure (Dept. of Labor/

Occupatioral Health Dept.). « & v & v v v v v 4 0 . 0 . .
Optical alignment *raining manual {Eastman Kodak e e .
Saturn I/IB Systems Develcpment Breadboard Faczllty

(U.S. Postal Service) . « v o v ¢ v v v 4 e o e e e e ..

North Carolina

Saturn I/IB 3ystems Development Breadboard Fecility
(U.S. Postal Service) . . . .+ . ¢ v ¢ v 4« v o v v v o .

Rorth Dakots

Highway grooving (Highway DePt.) . « v v v v o o« o o s o o

Ohio

Combustion analysis computer pregrams (Bebcock and Wilcox Zo
Compesite materials d-~ta {tabecock and Wileox Co.). . . . . .
Cemputer models for Apslio Program o v v v v v v 4 4 o - .
Digital color %elevisix disrlay /Tleveland Electric

I1luminating CoO.) & v v v v v v e i e e e e e e e e e e
FRTS-1 imagery (Ctate Dept. of Eccnomic and Community

Development). « « . v 4 e 4 e e e e e e e e e e e e e e
Fatigue analysis methods {3Babesck and Wileox Cc.). . . . . .
Filter cassette ~or ssmpling particulate pollutants (General

MetBl Woirks, T0C.) e o v v v v v v e e e e e e e e e e

D=3
A-5

D-is
Cc-1
K-1
H-10
H-9

c-5

D-1
1-6
-7
I-4
G-13
D-6
I-2
K-1

G-12
A-T

G-7

D=2

E-3
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STATE IXDEX (CONT.)

Ohio (Cont.
Fluidic controls (Bardons and Oliver, Inc.) . . . . . . . . . .
Fracture toughness tests (Babcock and Wilcox Co.) . . . . . . .
Highvay grooving (Transportation Safety Systems, Inc.;

General Electric Co.; Highway Dept.) . . . . . . . . e .
Infrared scanner and television display (Goodrich ”ire Co.) . .
Method tc improve electrizal resistors with hydrogen
(Zeller COrp.). « « v ¢t v ¢ i v e e b e e e e e e e e e

Oklahoma
Apollo Guidance Computer software (Mobil 0il Corp.;
MAPCO, Inc.; Public Service Co.) . . . . . . . o v v v v o
Combustion analysis computer programs (Phillips
Petroleuwnh €O.) « v v v ¢ = o o o = o = o o o« o v v e e ...

Oregon
Computerized image enhancement (Environmental Protection

AZONCY ) o = + v o o o s o o b o a e e e e e e e e e e e
Highway grooving (Highway Dept.). . . . « ¢ v « ¢« ¢ o« ¢ & o « &
Precipitation-hardened steel a.loy. C e e e e e e e e s 4 e s
Saturn I/IB Systems Development Breadboard Fac1’1ty

(Bonneville Power Administration}. . . . . ¢« . ¢ ¢ ¢« . .« . .

Pennsylvania
Apcllo Guidance Computer softvare (General Public Utilities

Corp.; Mobil 0il Corp.). . . . C e s s e s e s e e e e e
Digital color television display ’Pennsylvanla-Vew Jerse:v-

Maryland power pool; Philadelphia Electric Co.). . . . ..
Fatigue analysis methods [(Westinghouse Corp.) . . . . . . . .
Practure toughness tests {Aluminum Ccmpany of America;

Westinghouse Corp.). . . e e e e e e e e e e e e e

Fusion welding workmanship standards (Gannett, rlem1 g, corddry,

CarDenter) . . « ¢ v ¢ 4 b e e e e e e e e e e e e e e e e
Highway grooving (Cardinal Eng¢neer‘ng, nghway Dept.). . . . .
NASTRAN (NASA Structural Analysis Program) ({Westiaghouse Corp.
Nondestructive testing handbook (Aluminum Ccempany of America)
Sateliite telemetry systems (Genera> Electric Co.). . . . . . .
Surface finishing metncd for nickel alioys {Westinghouse Corp.)

Rhode Island

Cryogenic transrer syccem cooldown {Algonquin LNG, Inc.). . . .
Tiberglass fabric [Owens-Corning Fiberglas Corp.) . . . « « . .
Highway grooving (Hishway Dept.). . . . v v ¢« « v v o o o v o

South Carolina
Commputer models for Apollo Progréf. . .« -« « « + o « o o o o & =

i

B-8
D-6

K-1
A-1

A-6

D-3, H-b

H-11

E-11
K-1
r=3

c-7

D-3, H-b

D-4
D-7

B-10, D-6

I-7
K-1



DRI-11/Th

STATE INDEX (CONT.)

Tennessee
Apollo Program quality assurance specifications (Tennessee
Valley Authorit¥) . . & & v tie v o o o o o o o o« o o s o & »
Computer programs for ERTS-1 data analysis (U.S. Army Corps
of Engineers) . . . . ¢ i i i it et s e e e e e e e e e
Fatigue analysis methods (Combustion Engineering, Inc.). . . . .
Fracture tcughness tests {Combustion Engineering, Inc.}. . . . .
Slidell computer COMPLIEX . ¢« & ¢ « « & ¢ = « o o o o s o & s « =
Therma! expansion prcperties handbook (Eastman Kodak}. . . . . .
Weld strength prediction methcd (Eastman Kedak). . . . . . . . .

Texas

Apollo Guidance Computer software (Exxon Co.; Getty 0il Co.;

TRWe Contrcls; TRW SYSLOMS).e « ¢ + o o o o o o o o « o o o o »
Combustion analysis computer programs (Houston Lighting

and Power Co.). v v v v v 4 b b e e e e e e e e e e e e
Computer programs for ERTS-1 data analysis (Texas Water

Development BAZA). & ¢ « = « o « o« o o o = s o o o o o o =
Digital color television display {Philco-Ford Corp.; Houston

Lighting and Power Co.) + -« « v ¢ v o 4 ¢ o o o o « o o o o
Fireman's breathing apparatus {Houston Fire Dept.)} . . . . . . .
Heat shield costing for reentry vehicles . . « ¢« ¢ ¢ v ¢« ¢« ¢ & =
Highway grooving {Pavement Speciamlist, Inc.; Highway Dept.). . .
Infrared scanner and televison display (American 0il Co.). . . .
Microelectronics producticn quality assurence (Texas

Instruments). ¢« & v v & ¢ 4« 6 v o m e e e e et e e e e e e s
Multiplexer circuit for Saturn rocket instrumentation

(SCI Systems, INC.) « « « « + « « ¢ o o = » ¢ o o o o« o o o« »
Reliability and quality assurance methods (American

Petroleum Institute; Exxon CO.) « &« v ¢ o v o s o« o o o o & »

Uteh
ERTS~1 imagery (Univ. of Utah; State Dept. of Natural Resources)
Pan noise reduction method (Kennecott Copper). . . . . . . . . .

Vermont
Computer models for Apollo Program . . . ¢ ¢ v o s « « « o o -
ERTS-1 imagery (Univ. of Vermont). . . . v ¢ « &« & « o « o o « 4

Virginia

Eutectic salts fcr low temperature batteries (Artech Corp.). . .
Highway grooving (dighway Dept.} . « v « + ¢ v o &+ o & « o & o &

Washington

Apolic Guidance Computer software (Bonneville Tower
Administration) . . . . . L L L. L 0L o i e e e e e e e

Heat pipe technology (McDonnell Douglas Corp.) . « « « o« o o « &

Highway grooving (Charles R. Watts Co.; Highwey Dept.) . . . . .

NASTRAN (NASA Structural Analysis Program) (Kandford Engineering

Development Laboratory) . « « o + « o v o s « & o s o o « 4« »

D-8

G-b
D-7
D-6
G-6
3-11

B-12

D-3, H-k, K-2
D-1
G-4
D-4
G-13

1-8
K-1

G=2
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D-3
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STATE INDEX (CONT.)

Washington (Cont.)

Precipitation-hardened steel 8120 . » ¢« « « o « o o« o s o s s s » F=3

West Virginia
Highway grooving (Highway Dept.) . « ¢ ¢« v v 4 ¢ v o 2 o« « = o o « K1

Wisconsin
Highway grooving (Highway Dept.) . « « v ¢« ¢ & ¢ ¢ & 4 o o « o« « » K-1

NRI-11/7h
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INTERRATIONAL INDEX

Australia
Remote sensor for air pallytants.

e o 8 s s 8 s s e e e s e o

Belgium

Multiplexer circuit rar Sutyrn rocket instrumentation . . . .

Canada

Apollo Guidance Comruter aoftware (Imperial 0il, Itd.). . . .
Apollo Program qualit» gpasurance specifications (Onterio
Hydro) . .. e e e e .. « .
ERTS-1 data COlleC"\n \v‘tem (Dept. of the Environment).
Remote sensor for air 1.!:,tants (Barringer Research, Ltd. ) .

Videotape storage ani ro¢priveal system (Royal Canadian
Mounted Police). e e e e e e e e e e e e e e e

. .

France

Insulation technolcsy +sr Saturn rocket (Wanner-Isofi Co.). .

Multiplexer circuit o> Cutyrn rocket instrumentation . . . .
Reinforced plastic siris+yres e s e e e e s e e e s e

Remote Sensor fOr Air . lutantg. o« o o » « + « o « « o o o =

Iran

T Apollo Guidance Comriter software (National Iranian 0il Co.).
Reinforced plastic =tr .-

TUFES . . o e e e e e e s e e e s
Japan

Insulation technolesy —or Saturn rocket (NHK Spring Co.). . .

Remote sensor for air n.iiutants. . . « « o o+ ¢ o o+ oo o+ oo o
Mexico

Reinforced plastic siruseures . v v v v v v v v 0 v o e e e
Poland

Multiplexer circuit =:» :isyrpn rocket instrumentation . . . .
Soain

Remote sensor for ais= DL tANES. . e e e e e e e e e e e s
Sweden

Apollo Guidance ComTuzss saitware . o o v o« o o o v oo oo o oo
Switzerland

Multiplexer circuiz = :....pp rocket instrumentation . . . .

Venezuela

Apollo Guidance Coxpi-s-

ORIGINAL PA
OF POOR quEmIS_,

s:"~tvare (Compania Shell de Venezuela)

E-8

A-l

H~b

D-8
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E-8



FIELD CENTER INDEX

Amesg Research Center
Heat pipe technOlC&Y.: « « « + o + « 4 o « o o o o o = o« s o » o« +» He6
Skylab carbon monoxide. . . . ¢ ¢ ¢ 4 4 4 6 e o o s s s e s s o « Eel

Goddard Space Flight Center

ERTS-1 data collection system . . ¢« . + v ¢ o « « « s« s o o« o « o G=3
ERTS~1 iMBEETY. . « « = « = o + o o + « o + o 4 o« o o o o o« s« « E6,0G-2
Electronic Strain €88€. . « « « = + o « ¢« o = ¢« « » o + o + +» o« . F8
Eutectic salts for low temperature batteries. . . . . . . . . . . F=10
Lubricett desposition process . . . . e o+ e o & o s s s s 2 . B9
NASTRAN (NASA Structural Analysis Program,. G« + s v e s s e s e . D9, K-3
Satellite telemetry SYSLOMS « . & v « ¢ « o« o o « o » « o o« o o o E-M
Weather satellite data. . . « & ¢« & ¢ ¢ ¢« = s ¢« o« o s+ o« o o s o « E=S
Weather satellite imagery and ground receiver . . . . . . . « « . F=1

Headquarters

Apollo Program quality assurance specifications . . . . . . . . . D=8
Geodesic structure design Drogram .« .« « « « & + o o ¢ o = o s o « =2
Heat pipe technology. . . . « . . . . . T o 1
Method to improve electrical resistors v1th hydrogen. . . . . . . A-6
Microelectronics production guality assurance . . . . . . B-1
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